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“Tve followe tthe ‘Big Top 


—says Chesterfield 


Je yowll find me at home with the folks” 


Children or grown-ups, we swallow the circus whole—and like it, But 
ballyhoo has no place in cigarette choice. What counts in a cigaretteis how it 
tastes, And that's first a matter of how good the tobaccos are. Chesterfield 
uises tobaccos of better quality—nothing else—and blends and “cross- 


blends” them to give you more taste, more aroma. And greater mildness too! 
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OF THE SPOKEN WORD 


‘Tis FAMILIAR TELEPHONE that stands upon your 
desk at the office or in your home is only a very 
small part of the great communication system that 
enables you to talk across the miles with such 
surprising ease. 

Behind it are complicated exchanges, a care- 
fully trained organization of more than four hun- 
dred thousand men and women and eighty million 
miles of wire. These are the forces that make 
efficient telephone service possible, These are the 
unseen ouriers of the spoken word. 

Tirelessly, day or night, without rest or sleep, 
the Bell System awaits but the lifting of the re- 
r to carry your voice to any one of thirty-two 
million other telephone users in this country and 
abroad, and on ships at sea. It is done so quickly 
and with so little trouble that few people stop to 
consider what goes on between the giving of the 
number and the completion of the call. 


Some time every day—perhaps many times a day 
—you use some part of a telephone system that has 
taken fifty years and more than four thousand 
million dollars to build. 

The simple words “long distance,” which you 
speak so casually into your telephone, place 
millions of dollars of equipment at 
posal. Yet the cost of a call from N 
Chicago is only three dollars and but ) 
of that for lesser distances. 

Equipment of comparable cost is also needed’ 
connect your home with the thousands or hundred 
of thousands of other telephones in your town o 
city. Yet the charge for local service is only 
few cents a day. 

In relation to service rendered, the cost of th 
telephone is one of the smallest items in the month} 
business and family budget. Few things purchase 
are of such real, constant and i 
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DOUBLE DIVIDENDS 
trom Sunshine Preferred! 


By LEON MEADOW, Financial Editor 


'S I SIT here writing, with the sun 
streaming through my ofice window, 
‘my thoughts go far beyond the realms 
‘of finance, stocks, or bonds, 
Month after month—to the best of my? 
‘discussed trends and. develo 
‘Month after 


Continue to. sink steadily 
Increasingly harder to advice people with any 
degree of wisdom or surety. 

Yet, 
man can make with profit, and never at a 
more opportune time than this, especially 


‘So it's become 


there is one good investment every 


for those to whom constant watching of 
financial trends has brought nothing but 
growing doubts and worries. “This is one 
Investment that never passed a dividend, and 
the more I think of it, the more I like it. 


Outside, it's a day in a thousand, and I'm 
praying bard for the good weather to con 
nue, "For, im thinking of the investment I 
just mentioned, I alo think of tomorrow— 
‘when I. start ‘tuning up the old gasoline 
chariot instead, of thumbing the pages of 
some long-winded market report. Vacation 
time is here again! ‘Tomorrow T hit. the 
trail north to my old shack in the Adiror 
dacks, 


Of course, a financial editor i, just_as 
human as his next-door neighbor. And take 
ie from me—his thoughts aren‘ always on 
Stocks and bonds, or reports and. statistics 
Richt now, the rippling ofa certain trout 
brook upstate is sweeter to" bis ears han 
the clicking of ticker tape, And he's human 
othe 4 fog eco hi work, demand 
{hat quality. “He's got to advise people, te 

them bow to invest their funds and when to 
do t. Therefore his own problems are much 
the same as the man with $1,000 to invest 


or already invested—and the man with 
$1,000.00. He's got to find the solution 
just as they do. 


UT now that normal values and all the 

sane indications he used to watch for are 
disappearing further from sight each day, 
the euess of the man on the street is worth 
almost as much as the financial editor's. In 
hort, this now famous depression of ours 
has given us all an unbalanced mental atti- 
tude. It has preyed upon us all for s0 long 
that few seem to have retained a clear view 
of conditions, and few approach investment 
Problems in their true perspectives, 


opinion, the man who wants to 


| make an investment right now had best for~ 


feet the market for the present and turn to 
‘of more. immediate importance, 


| Something that can directly and indirectly 


lead to greater profits for him. In any case, 
the. ought ot let his confidence and firm 
Ilief a the basic and ultimate soundness of 
America’s industries) properties and man- 
power be undermined even temporarily by a 
Set of harrasced nerves. The best thing he 
‘can do is to follow my own plan—an invest- 
ment T'm so sold on. Tim buying some of it 
tomorrow when I start on my vacation, 


Take the advice of a financial editor who 
thas realized what a vacation may mean in 
terms of abounding health and a return to 
‘elm, clear, normal thinking, Tune in. on 
some fresh'air, sunshine, change of scenery, 
‘and good health . .. preferred or common! 


I was never more serious in my whole life, 
‘Take your two weeks—as I'm taking mine— 
and go off some place where your mind 
‘won't be called upon to do more than direct 
your muscles in fourteen days of play. Take 
iti hunting, fishing, camping, sport, travel- 
ing—or in all of thems. Build yourself a Tog 
‘cabin like the one described further on 
in this issue—buy yourself a bit of ground 
‘off some place in ihe woods. Then you're 
fall “set to” weather out any depression, 
to come back to your job and to. your 
Investment problems in a new and better 
trae’ of mind, You can do it with tent 
and a frying pan, with a car of an outboard 
racer, with a canoe or a rowboat. Vou can 
ddo it with any change that frees your mind 
from worries and doubts—and leis you clip, 
those food health ‘coupons we all can use! 


GATY I repeat that today, in the world 
of finance, your guess Is as good as the 
ext man's. ‘There still Is an oversupply of 
formation, facts, and Sgures. And’ when 
You get through absorbing i all, tous of the 
oin is almost as good a way as any 10 
decide whether ‘You've been wise or not; 
Whether you're going to make money” of 
lose it. But there are no two ways about 
a vacation. No two ways about the out- 
come of investing in sunshine and sport, in 
health and energy, in {reedom from worries, 
in renewed mental balance, Tt must prove 
profitable, 

‘The benefits are double, While you're 
away, you'll be storing up health and ease 
ef lng and in a wor hat eases 
many values by the almighty dollar, these 
Ihave become nonfinancial investments that 
are invaluable” The tine comes when even 
money can't buy ood health bonds—an 
never has there been a better time to start 
accumulating them than now. And. while 
You're away, you'll forget that such things 
as the stock’ market ever existed—which, to 
& Tot of us, would be a godsend in itself! 
‘The second ‘benefit comes when you returo, 
refreshed and clear-minded. Because. then 
you'll realize again that this country isa 
firm place, with ground under your feet and 
sky above. people are still working, 
railroads running, steamers in service, factory 
Smoke rising, and offices still open, In other 
‘words, youll come back—as ‘I will—clear- 
hheaded enough to. see that this country. is 
stil alive and Kicking—and stil traveling 
forward. Time enough then to start think= 
ing about investment problems, and to. face 
them in a logical and sane-minded fashion, 
free from the widespread ailment that has 
come as a result of being “depression- 

ae ae 


Day after tomorrow, Tl be out in front 
fof that shack of mine up in the mountains, 
TM be puffing away at the old pipe, inhaling 
its fragrance, made sweeter still’ by the 
heavenly odor of brook trout rolled in bacon 
and broiled over a crackling fire. Then I 
start clipping coupons om a teal investment. 
Til be back on the (Continued om page 5) 
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SUNSHINE PREFERRED! 
(Continued from poze 4) 


Job soon, seeing things in a saner light, view 
ing the whole situation from a fresh, unbiased 
point of view. And it's my conviction that 
If you follow this advice, you'll agree with 
me when you come back, that sunshine pre- 
ferred pays double dividends. You'll agree 
at Was ‘more than worth "while to 
temporarily, put aside worries about imme- 
diate financial problems and to devote your 
two weeks to laying in_a stock of health 
and Clear-headedness, "That. it was_more 
than worth while to build up a. sufficient 
share of energy and vitality, 0 that when 
‘you do get back, you'll have enough to take 
‘are of your job and your problems—and 
sal he able to! do enough strait thinking 
to get a firm, clear picture of your invest~ 
ment questions,  Kemember—there never was 
‘better time to clip sane-judgment and clear- 
thinking coupons; never was a belter wi 
to put you on the right track toward mak- 
Ing! avestments that will give you dollar 
land cents coupons to clip later on. 

Do you check with me on these thoughts? 
Tm downright curious to know what you 
think of this advice—and whether you con 
sider my plan a solution to these problems 
4s well as a splendid investment in itself, 


To Help You Get Ahead 


HE Booklet lie below wll blp exe 
They will be sent on request 


“The Provident Provider” is « booklet 
describing a new savings plan which provides 
ffegulor retement Ince for man and 
Insurance protection foe his family. "A copy 
will be mailed on request. by” Provident 
Mutual Life Insurance Company, Philadel 
hia, Pennsylvania 


‘The House Behind the Bon 
investor of the importance, 0 
ing the iavestmene, but of checking up the 
banker who offers it, Addcess: Fidelity Bood 
‘& Mortgage Co,, 1188 New York Life Build 
ing, Chicago, Til 


teminds the 
only of study 


Enjoy Money shows how the regular invest 
tment of comparatively small sums under 

Investors Syndicate plan, with anqual com 
pounding of 3Y3%e" interes, builds. a per 
manent income producing estate, a financial 
reserve for a business, ofa fund for university 
fcivetion or foreign travel. Write for this 
Booker wo favestor Syndicate, Investors 
Syadicice Building, Minneapolis,” Minnesota 


Fitteen Years is the sory 
fotva safe, sire and defnige method of exab- 
ate and building an independent 
‘wll suppor you the rex of 
our ifs on the basis of your present 
Idee Write forthe botkec to Cochran & 
RicCiver Company, 46 North Dessborn Sts 
Ghicpo, il 


See How Easy It Is tells how it is possible 


DOUBLE DIVIDENDS FROM 


ing outs Bnancial plan. | 


DONT 


clip the coupon 
( 


Since the first announcement of our new policy, the Provident Providor, we 
have been literally deluged with requests for information about this unique and 
comprehensive retirement plan. 

‘We do not want anyone to be disappointed. The Provident Providor is not 
offered to men over 55 or to women, We have other policies more suitable to their 
needs. Nor is the Providor available to men in poor health or hazardous oc- 
Ccupations. It is distinctly a selective contract, and those who obtain it get the full 
advantage of this selection. Here's what the Provident Providor guarantees to pay: 


IT WILL PAY j FOR MARRIED 


$100 A MONTH commencing at 
seep ta cnag ogo MEN 
nu live. A cash sum may be taken p ; 
instead if you prefer. ‘The Provident Providorwill take 
$100 A MONTH fo you in case | HE Of you and your wife if you 
you are totally disabled for a | live; ie will take care of your wife 
of at least four months | if you do not. An especially at- 
fore reaching age 65. All pre- | tractive fearure of the Providor is 
miums will be paid foryou during | 7 
soch. dibilicy and you will be pean may select « somewhat ro 
entitled to your share of annual | duced income at age 65 with the 
dividends on this policy. guarantee that the Company will 
{$10,000 IN CASH toyourfamily | PAY #9 income to your wife and 
incase you should die before reach- | yourself as long as either shall live, 
ing age 65. An income for life 
may be substituted if desired. TODAY ,'<,° S04 you our 
eno\see mi casn, ardour booklet describing this 
face amount of the policy, to your | icteasingly popular contract. Just 
family in case death resales dip the coupon — if you are 


.. if you are over 55!) 


accidental cause before age 65. under 55! 


Provident Mutual 


Life nsurance Company of PhiladelphiaPenna. 
‘Founded 1865 


B Mail this 
Coupon 
Now! 


PROVIDENT MUTUAL LIPE INSURANCE CO. 
Phildeiphis, Peansrlrana 

Pe ed ge dine bgt und ents rein 

SeSctsaading thr laces unde’ a SUnion, 


to start off with a definite plan for creating an 
imei ete ending wo furs ntl 
security. Get your copy of this 

JH8Re so Postal Lie Ypsurzace Compaoy, 
511 Filth Avenue, New York City. 
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‘The 2 INGRAM barbers 


(JERRY JAR OR TERRY TUBE) 


give you a shave as Cool 
as a General’s Salute! 
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‘Thousands to Success 
‘The Real Estate Educator 


ies of 
E”? 


‘Thee, te 40, much well alormation Ia. Popular 
scence" Mowthithat. any reaere he asked 
iy thea eth 2 bind 


ane 
‘era 


Only $2.00~Postage Prepaid 
Bowe ln store ths binder would crt you $3.09 
fe, Because jee" ee having tbe ade 
Say tet 


Cc: and snappy! That's the Army 
‘manner—and that's the Ingram 
shave! For the two Ingram barbers 
(Terry Tube or Jerry Jar) give you a 
shave that is absolutely unequalled. 

Even the sun-baked chin of a mule- 
skinner feels as smooth as a debutante’s 
cheek. The toughest beard that ever 
sprouted lies down and rolls over when 
the greatest shaving cream ever made 
attacks it. Ingram's is 

cool! Cool!! COOL! 

You'll never know what shaving com- 
fort really is until you try one of the 
Ingram barbers—for both boys carry 
the same fine cream. You'll recognize 
its difference as soon as the first dab 
of cool lather nestles on your cheek. 

Ingram’s is cool because it has gor 
things in ic that make it cool . .. three 


INGRAM’S 


special ingredients that soothe and tone 
theskin while youshase. You don'cneed 
4 lotion after you use Ingram's . .. 
simply because it's more than a shaving, 
‘ream. It'sa shaving cream and a lotion 
and a face tonic combined! 

And all this goes for Ingram's in either 
package. Tube or jar, it’s the same cool- 
ing, soothing, chin-charming stuff! No 
‘smarts, no nasty nicks. 

Hard to believe? Not after you've 
tried it! That's why we're offering you 
10 cool shaves FREE. We're betting 
those 10 shaves thatyou'llikeIngeam’s, 
and we know we're backing a winner. 
Just send the cool coupon below. 


10 COOL SHAVES—FREE 
Bustou-Myens Co., Derr. 
110 Washington Se. 

New York, N.Y. 

Td like ro try 10 cool Ingram shaves 
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Advices from Experts 
Is Usually Safe 


‘OW is a good time to 
carefully none of us is di 
much indiscriminate buying ¢ 


days with the idea of 
we go” and perhaps making a second 
wiser purchase at some later time, | How- 
ever, there are many cases when it fs none 
too easy to make a selection and be sure 
of choosing rightly 

This is where Popular Science Institute 
aims to fill the breach, It has made a 
careful investigation practically of all the 
nationally sold products in the three 
classifications of equipment in which 
Porutan Screxce  MoNTHLy readers 
have shown most interest and most fre- 
quently sought help in buying, So, now, 
in the three fields of tools, radio equi 
ment, and oil burners, there is reliable 
advice to be had from’ the Institute. 

Any buying advice given out by Popular 
Science Institute may be depended upon 
as authoritative, for in every case our tests 
and investigations are thorough and 
fecurte, "Rather than roughly ‘cover a 
large scope including many kinds of pro- 
ducts, it was felt that the Institute should 
‘concentrate on this smaller field and spare 
no effort or expense in getting all the 
data necessary on which to base its opin- 
fons and recommendations of equipment. 

“This policy has been carefully-adhéred 
toever since the Popular Science Institute 
‘was established in 1924.- In the first 
place, the men selected for the staff of 
this organization were expert in their 


earning as 


particular felds and were used to making 
feats of the most extensive and accurate 
nature 

"The Director of the Insitute is Pro- 
fessor Collins P. Bliss, who is Dean of the 
College of Engineering at New York Ui 
serait, and director of the testing labor: 
Tories af that inition” ‘Under him 
2 group of university professors who give 
4 Certain part of the time to the Popular 
Science Institute testing work 


HE tests that have been formulated 
and the standards established have all 
been worked out under the personal direc 
on of Dean Bliss and, before any action 
taken regarding a product under inves- 
Ligation, be goes over all test data and 
jermines whether t deserves 
the pgeoal of the Fopeler Secnce Ins 
tute. 

‘Some products go through the hands 
of several test engincers before they are 
ready to be passed upon. For instance, 
in the case of tools, the hardness of the 
‘metal will be tested by a particular expert, 
in that line, while other engineers will be 
in charge of the various other stages of 
test. 
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Tests of this sort frequently call for 
rather elaborate testing equipment and 
Popular Science Institute is fortunate in 
having its tests conducted in the well- 
equipped Sage Research Laboratory at 
New Vork University. Here, more than 
$300,000 worth of ‘esting equipment is 
available in making Institute tests, 

Jn conection with this mater of txt 
apparatus, many people are surprised 10 
Jearn that it is often not possible to buy 
ready-made equipment in working out 
tests of a new nature and it has meant 
that special apparatus had to be devised 
by the Institute's engineers, Some of the 
arrangements they have worked out are 
Yery ingenious and have evoked consid- 
erable comment from visting engineers. 


EPRESENTATIVES of the U. S. 

Bureau of Standards have visited the 
laboratory on several occasions and wit- 
nessed the tests in progress, In 1928, 
Dean Bliss, the Institute's Director, was 
made consulting engineer for that govern- 
ment bureau. ‘Through this affiliation, 
Popular Science Institute has been able 
to be of some service to the Federal 
Specifications Board, on a few occasions 
making special tests that provided data 
in drawing up specifications for certain 
kinds of hand tools. 

While the Popular Science Institute 
has pioneered in many types of radio 
and tool tests, it did not deem it, advis- 
‘able to investigate oll burners by. th 
laboratory test method. Since an oil bur- 
ner is not a unit in itself but part of a 
heating system, it is not possible to get 

ractical information: by merely testing it 
Gy itself." ‘The. most feaible plan, the 
Institute decided, was to find out how a 
burner would perform in a hundred or 
more different installations in conjunc- 
tion with all sorts of heating systems and 
under all sorts of conditions. 

So a nation-wide survey of oil heating 
installations was, undertaken, Investiga- 
tors. were sent into 1,500 homes. where 
there were oil burners installed, and 1,500 
other owners of oil heating devices were 
questioned by mail, ‘The combined tabu- 
lated results presented a clear picture of 
the degree of satisfaction various makes 
of oil burners were giving 

All regommendations ‘of products by 
Popular Science Institute—whether tools 
radio equipment or oil burners—are based 
fon firstchand and thoroughly ‘comprehen- 
sive information secured either through 
laboratory test or specially conducted 
investigation, Furthermore, these recom- 
mendations are unbiased, ‘definite facts 
and figures being the basis of judgment 
rather than personal opinion, 


INSTITUTE BULLETINS 


Heating and Ventilating* 

Insulation in Building 
Construction* 

List of Approved Tools 


List of Approved Radio Sets 
List of Approved Oil Burners 
Advice on Installing Oil Heat 
Refrigeration for the Home* 
‘Starred bulletins 25 cents 
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Another triumph for Listerine! 
Instantly overcomes odors other 
antiseptics fail to mask in 4 days 


Listerine’s 8 points 
of superiority over 


| other mouth washes = 


} 4, Absolutely safe 


} 2, Quick 
} 5, Instance haleing 


oeant power 
of fermentas 


ti 
4. Swi 
5, No damaging effe 


ee mot attack avetal ilies 


Always the safest of antiseptics ... 
now the swiftest of deodorants 


The most searching scientific anal- 
ysis ever made on the subject of 
deodorant power of mouth washes 
now reveals Listerine, the safe anti- 
septic, as the outstanding deodor- 
ant for oral use. 

Repeated tests show that Lister- 
ine immediately overcomes odors 
that other solutions fail to mask 
in 4 days. 

Because of its amazing deodor- 
ant effect, its power to kill germs 
in the fastest time, and its absolute 
safety, Listerine is the ideal anti- 


LISTERINE ends halitosis 


septic for oral hygiene. 

For the treatment of halitosi 
(unpleasant breath) there is not! 
ing like it. 95% of halitosis 
caused, dental authori vs by 
fermenting food particles in the 
mouth and by infections of the 
oral tract. 

Listerine instantly halts fermen- 
tation, and at the same time attacks 
infection. Having struck at these 
two causes of mouth odors, it then 
‘overcomes the odors themselves. 

‘Use it every morning, every 


night. And between times before 
meeting others. It is your assur- 
ance that your breath will be 
sweet, clean, and wholesome, and 
therefore inoffensive. 

Keep Listerine handy in home 
and office. Carry it with you when 
you travel. No other antiseptic 
mouth wash is so pleasant-tasting. 
No other mouth wash has swifter 
deodorant and germicidal effect. 
No other mouth wash is more 
healing. Lambert Pharmacal Co., 
St. Louis, Mo., U.S. A. 


(UNPLEASANT 
BREATH) 


ro 
That Spring Fever 
Bug'll Get You! 


vary spring, about ninety percent of the 
le seem {0 go on a slow-motion strike. 
And it is all due to the spring fever bux. 
‘Why doesn't science do something about it? 
now, wil bt the ‘number of those 
pining away from this pestiferous plague is 
fo great that if they stood on each other's 
shoulders, the top one 
‘could iss the Manin 
the ‘Moon. If some- 
body: could, sock this 
microbe right on the 
antennae, that would 
bean” achievement! 
We ‘know. all about, 


vitamines, calories, “ule 


‘quered 
virulent diseases, But, as far as I know, we 
haven't found anything better for spring 
fever than the old sulphur and molasses 
mother used to feed me in 1890. If any 
reader has found a good way of escaping 
the spring fever bug, let him verite in to 
the Editor so his remedy ean be printed. All 
‘of us, who join the Lazy Legion each spring, 
will thank him—R, R, S, St. Louis, Mo, 


More Articles Like 
This on the Way 


Tn a recent issue of your magazine there 
is an article entitled “Why Can't Men 
Become Giants or Jump Like Grasshoppers?” 
‘This isan. interesting article, because it 
‘explains a simple rule that few people under- 
Sand. T think that it would be a ood iden 
to publish articles like this frequently. Ti 


any. textbook on elementary physics, and 
explain any one of the laws expounded 
there and then list. practieal tions of 
this rule. Remember few people have kone 


through high school and ‘have learned of 
these things —W. B., North Wales, Pa. 


You Auto Racers, 
Let's Get Together 


aac wad that someone has at last men- 
ioned auto racing, and I only hope that 
GP. A. is interested in the same type of 
racing that Tam, To me the sport ot auto 
racing is to build your own racer and put it 
fon the track, Don't think by this that T 
mean to build a car costing a small fortune, 


Ford is the best car from which to build a 
racer, providing You de not wish to Sravel 
over ‘eighty or eighty-five miles per hour. 
‘One of the big advantages of a model T is 
that you are able to buy 
almost anything for one 
secondhand, Tealso be- 
Hieve that there are many 
Porvrar SclExce 
Moxray readers who 
would like to get some 
‘ew ideas on how to 
increase the speed of = 
‘model T Ford or how 


‘those who are interested please write in and 
‘we will try to boost auto racing—P. H. L, 
Loveland, Ohio. 


la 


POPULAR SCIENCE MONTHLY 


American People 
Careless of Life 


Your editorial “Stop the Foo! Drivers” 
is timely. Keep up the good work. It 
‘would be interesting to know the number 
Of passengers carried last year by our rail- 
roads and the number of ‘accidents. Prob- 
ably we could not estimate the number of 
ersons that traveled in autos 30 no. per 
centage of accidents could be arrived at, 
But the American people must be careless 
of life when so many travel the narrow hard 
roads at speed pf Fier Saree 
over, without-a block ‘signal system and 
fother safeguards —H. LI, Springfield, Ml 


Now You Can Tell 
‘A Moron on Sight 
Youn “Let's All Be Morons” isnaates 
that the detuion of moron may" not be 
Correct, ‘The Book, of Popular Scence 
frelan Mpokes'oct Ue Toc tat pean 
pants‘ the Tac tat eis 
Fendiionedon the sure! st "cl Intl 
fence’ far into ature He, IC thi true 
fRen wnat ste moron? “by defston'ot 
Das om ety ot ay aly 
etal werk in pycholoy, 
ihe the maron 3 prion who hs lot the 
pecieal on of 
Bee rian eigen 
throws the power of 
fone, fae’ of mare 
tery evi he 
to pepe tilorece 
Myfabpereadoes Ie 
to ble that, thity 


up ‘to about. twelve 
ears of age when the- 
fries and habits of thought and action began 
to take the place of their intelligence, and 


fn. many cases almost comy 
with the use of such intelligence 
‘ase that [personally investigated, and am 
personally acquainted with, a stubborn fit 
{urmed an intelligent twelve-year-old boy 
into practically’ an idiot who is now about 
forty’ years old, 


He Likes Us but Has 
His Own Ideas 


T sore from the present issue of Porctan 
Screxce Moxruty that you are preparing to 
publish some articles on the origin of man, 
T'suppose this will consist of Uhe usual lot 
‘of nonsense and imaxination {rom these s0- 
called: scientists, who really know nothing 
about the subject, but as you advertise these 
gentlemen are going to prove this I shall be 
sreatly interested. I noted a short time azo 
that one of these gentry said the world is 
sixty-five million years old. What T cannot 
understand is, why be did not say sisty-sit 
millions. Then I saw where another learned 
fentleman was going to tell the world’s age 


thine However Porotax Setsce Moxtatty 
4s really a wazine and very very 
crating: -W. GoW Port Arthury Oat, 


Photography Wins 
His Loudest Cheers 


Twas very much pleased to notice in a 
recent issue of POPULAR SciENCE MONTHLY 
the increasing amount of space you are BiV= 
ing to photography, I 

‘was especially delighted 
With ‘the announcement 
Of a series of articles 10 
bbe published. under the 
seneral heading, “How 
fo Take ‘Better’ Photo- 
raph.” That's fie! I'm 
sure ‘that among your 
army of readers are 
many amateur photog- 
raphers like myself, who 
will welconte this prom= 
ved ‘Series and read i 
with great interest —A. K., Jamestown, 


Did That Meteor 
Strike the Ford? 


Tis A atcest ise of your periodical is 
an istrated article in ropard Yo. n meteor 
Hiking the. hood of” a Ford. autor 
‘When i read the article T knew that Kw 
ot trae, or the ilusteator was. in error, a8 
tmetcors tat strike the earth Uetcend in a 
ertieal direction. 

Tid ‘not eter nexin tothe article unt 
1 read eaewhere long afte bya. member 
oi Te Meteor nt Then Pern the 
Stile in-your magasine, Why, ina ma 
Zine like Poruar Scievce Moxy do you 
prblish such stall? A litle thoueht: would 
Rave convinced you that it was wrong some- 
where Even thoueh the ilasttor didnot 
Know that meteors fall perpendicularly, the 
puncture inthe hood and’ radiator would 
rand fest untrue, 8 J. H, Richmond, 
cit 


A Mighty Sock Is 
Good tor Our Soul 


T nave just finished reading your second 
article on Russia, entitled, “Soviet Slaves 
Rebuild’ Red Rusia.” 1 tmust say that 1 
‘was very much disappointed with it, T read 
Yo mate and Hwy fads in 
fact ‘ton to several of my friends, 
and T'was looking forward to a series of 
these articles on communism, which in my 


Rood but title and text 
fare, without doubt, the 
most ‘misleading pifle it 
hhse ever been my mise 
fortune to read. "Th 
Michel Mok wants some 
‘authentic | material for 
ature “artis be can 
obtain a. good picture of 
the situation from the files of the New York 
Times. Please don't print any more stories 


Jory, 1931 


Hike the one ending, “Who ever heard of 
‘anybody wearing shoes in Paradise?” Such 
Stories don't make food sense and T hope 
this is the last you ever print—P. D., Clay- 
pool, Ariz, 


Your Artist’s Picture 
of the First Man 


Have just this minute finished reading the 
first article in your magazine about How 
‘Man Was Created. You certainly carry that 
hhappy event back to a far-away point in 
time. Any way, no one 

ean contradict you be- 
cause slinost nobody is 
‘alive ‘now who was, 
there (0 see the first 
man stand up and Took 
‘about him." So your 
version is as food as 
any other and I don't 
See how one could be 
{ootish enough to quar- 
rel about it, However, 
the main reason. for 
‘writing this leter was to suagest that i 
would be a good idea if the artist for "Our 
Readers Say” were to draw us a picture of 
hhow hhe thinks the first man looked. Ti like 
to pin it up on my wall just to take the 
conceit out of me, when T get swelled up 
‘over what the Little Woman has been saying 
to me, 

Other people might like it for the same 
reason—or maybe they wouldn't, But at 
fany rate T think it would be a fine idea 
‘because after all these ancestors are a long 
Jong way behind us and there is no need now 
to be ashamed of them—A. H, New 
York, N.Y. 


Here's the Age of 
the Blushing Bride 


Ty marty to C, C. W., Wichita, Kan., who 
has a problem in “May Porcusr” Scizxex 
Mowtuty reading: A man is now twice as 
‘okd as his wife was when he was as old as 
she is now. When she becomes as old 3s he 
is now, the sum of their ages will equal one 
Ihundeed, If the problem is stated correctly 
the wife's present age is twenty and. the 
‘man’s forty, When she is forty, he will be 
sixty, and the sum of their ages will equal 
ge hundred. QE: D, what HL Lod, 
N 


Endless Lessons in 
Science Requested 


Twas interested in the suggestion pet forth 
by C.'S.M, Detroit, in a recent tssue. ‘The 
Suggestion "was that Porctar » Scunwcr 
Moxritty should publish a series of lessons 
in science. Being @ layman in the scientific 
field, this idea appeals to me as capital. T 
do not, however, quite agree with C. 8. ML 
in his ‘apparent motive. The motive, as I 
understand it, would. be to educate the 
readers of Popuian Scirsce MoxtHty into 
an understanding of a purely technieat maz. 
fine, Tn that ease it. Would be waste of 
time for me to recommend the mazusine t0 


ley fiends Upon exam 
toe "me yokaton cap 
they would decide that root 
they did not Know what [ Sages | 
Pan "ah thot | Beaeee 
strongly support C. th 

Me ides, but would 

Change, ia motives 


‘would sosxest that after 
‘completion of the series, 
more “technical articles 
should be published, but 
considerable space should 
bergiven to simpler treatises. Further T sus- 
ieest that the series of lessons be tabulated 
by date of issue and article number. By 
this'means references could be inserted into 
future atticles—-W. R., Winnipez, Can. 


Put Your Airplane 
in Definite Latitude 


Ix axswax to R. E, H, of Elyria, Ohio: 
If to aieplancs start at sunrise, one going 
fast and the other west, both ving at ome 
Ihundred mikes an hour,’ the length of each 
‘one’s day would depend on the latitude of 
their starting point. At the equator, the 
eastbound plane would have a day of 
twenty-one ‘hours forty-nine minutes, and 
the westbound twenty-six hours forty” min- 
utes." But the higher the latitude, the shorter 
‘would be the day of the eastbound planc, 
and the longer the day for the other, So 
‘You see it all depends where on earth you 
are—F. PM. Montreal, Can. 


His Own Idea to 
a Perfect “T’ 


B. K. or Philadelphia has voiced my desires 
‘exactly, A series of articles on the construc- 
lon and lighting of a miniature theater 
would be intensely interesting, not only to 
Your readers who are interested inthe 
theater but to. all model builders as well — 
DW, S, Dayton, Ohio. 


Delighted with Radio 
That Cost $4.95 


T ave been a constant reader of your 
rmagasine for sit years. I have only” the 
highest praise for this publication and enjoy 
the articles on aviation, automobiles, hints 
for mechanics, Gus says (this is a really 
helpful article to any auto owner), radio 
articles, and models.” T recently” built the 
Uwree-tube receiver, the plans for which were 
inthe April tsiue. This set is certainly a 
Wonder. It has absolutely no hum, although 
the filter circuit is 
simple and a 227 type 
tube fe used for a rect 
fier. The little set bs 
ten:kilocyele separation 
fon a good. many sta 
tions, and although we 
have’ a powerful local 
sation close by $ only 
spreads over four de- 
grees onthe dial. T 
have received © Dallas, 
Montreal, Shenandoah, Towa, Chicago, 
Yock un eary a ecermedate ston 
ve forty-three in two Weeks Ume. 
T receive WLW, WEAF, WET, and WHAS 
‘on loudspeaker’ with good volume. The 
volume om all stations so far logsed is 
‘uncomfortable with headphones with maxi- 
mum adjustment of the dials. 1 bousht all 
the parts for tis set. including tubes for 
Shos.T wound my own coils--E. P, M., 
Charlotte, N.C. 


Here's the How of 
Floating Corks 

Tins ought to set. D. B.. Vancouver, 
Cans cathe ght tech “The Yor that 
Sitrocs the corto the side ofthe weal Is 
Enown ae “adieson® that iy the force of 
Medion beewere wate eteetog Tbe 
fete that deews the two corks tonrber 
Galea “esbeton® the free of atircton of 
fae eskccen Any ich ‘acbeel pepe 
took Tels al about ik “E" SDs Chie, 
i 


Not the Only Book 
to Miss Montgomery 

I xoriceo the comment of R. R. San 
Francisco, who says that Joha J. Mont 
gomery should’ be ‘considered the father of 
viation.. Where did he get his information? 
T'mercly point out to him a litte book 
printed by! The Oxford University Press and 
Entitled, "The Conquest of the dir—An His~ 
lorical Survey” by CM. L. Brown, Quoting 
from this book, we find that the “list 


uu 


scientic student of Aight” was Da. Vind, 
serie Talenchal wan thet man 16 
Sctce sing perostently and soentseay, 
Teng. the many, who contbusct to tbs 
Shuma faces ot the scrolane he Stands 
sco in imprint tes Wt 
thors WE A Bers Seardaley NO 
Now His Wife Has 
@ Big Advantage 

Twas open up my mquivk by parte 
pirasing an 9d soagr’ Show me what you 
Publahtand {will show pou wat kind of 
Exeter you are ‘Heretofor t hever did 
Sn eal pat eee 
oF your reader iy 
ee 
foe of Ue ences 
fer meenoe’ bet 

rt sand with 
Soar chs ton home 
Bred pevere'raa s 
tet. tecse of see 
thing "Fou bare pe: 
ihe, te tng, 
Tat bertse of” what 
you sy you are gaint 
ie t's 


Just Another View 
of Russian Articles 

AS A constant reader of ‘your 
magazine for many years, T sho 
‘express. my” apprecation over your splendid 
‘and unbiased articles on Russia, Because. we 
See so many misleading articles in the dally 
papers regarding Russia, i is refreshing. to 
ead something written’ {rom the scientific 
point of view.” T als enjoy your articles on 
Aviation very’ much, and 1 hope. you will 
ical farther inthe’ future. with theve two 
fields HHL, Winniper, Can 


Builds Model Racer 
That Looks the Part 


T was quite interested in the plans for 
‘Sir Malcom Campbell's racer which you pub: 
lished recently. -T might suggest that 4 Iriend 
ff rine made one of these some time ago 
‘and used balsa wood init, Tt wat feared 
Up and ran with rubber just as a model 

une. You'd be surprised at the resemblance 
thas to a real racer when it dashes down 
the read, 

Every single issue of your magazine for 
the pact four years hue thoroughly satistied 
‘me, and it certainly makes me tired to read 
the Comments of those who want more of 

lease every 
but you certainly do a fine job of 
sing most of us. And that, 1 suppose, 

2 record for any magazine to be proud of. 
‘Am Tright?—W. C, Highland Park, Mich, 


Just a Little 
Prohibition Problem 


A suax put half a gallon of water in a 
two-gallon can, He then went (0.4 speak- 
easy and bought a gallon of rum. He asked 
Credit for the liquor but of course that was 
‘ut of the question, and 

the “salesman at. once 
took back bis gallon of 
ram from the man's ean 
which left half a gallon 
‘of rum and water in the 
can. The sharp buyer 
then visited two other 


af the end half’ gallon 
fof water and ram left in 
his can. What percentage of this resulting 
mixture seas rum? How much of a kick 
would it have?—F. C, O'Leary, Can. 


Predend nt with ban 
car src ole 
‘pina 
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Why all this furor in the manufacturing 
world? Charge it up to Presdwood. Presd- 
‘wood has upset alot of ideas. Replaced a 
lot of materials. 

Presdwood is one of the Masonite fam- 
ily—a smooth, rich brown, tremendously 
strong board. Of all its friends, none are 
more enthusiastic than the men who work 
with it daily. 

“Give us Presdwood every time,” they'll 
tell you. “It’s a snap to work with. Put it 
on the saws, planer, die cutter, shaper or 
any ofthe other machines. Never a crack, 
chip, split or splinter. That's the way to 


btn aipek step up production.” 
Ferpeenreen or ‘They're talking, too, these men, of the 


Masonite Structural Insulation keeps | SEND FOR 

out summer's heat FREE 
Makeshomes and cottages delightfully coolwhen days | BOOK LET 
arehot; Keeps them ang and warn in cold weather, : 


cuts winter's fuel bills; increases quiet by deadening 
sound. Install this modern insulation when building 
‘or remodeling. Its companion product, Masonite 
Insulating Lath, i the perfect erack-resistve plaster 
base, Write for Masonite booklet. 


Mail the coupon to- 

day. It will bring you 

the interesting story 
of Presdwood 


“Give Us Presdwood Every Time 


” 


exceptionally durable, good-looking prod- 
ucts Presdwood builds, Toys, auto trucks, 
refrigerators, radio cabinets, a thousand 
other articles. And the best part is: Presd- 
wood is always cutting costs — material 
costs, labor costs, and the loss from waste 
and rejection, 

You, too, should use Presdwood. Let 
us send you a sample for testing; also the 
booklet listing 80 of its many uses —no 
cost, no obligation. Or ask your lumber 
dealer. 


Masonite 


PRESDWOOD 


“Made in Atay 


Masonite Corporation, Dept. D-7 emc.wn 


LIL W. Washington St, Chicago, I. 


Prem ond yor fee Sse bale tht deveribns MasoiePreadeod 
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rain Robbers Routed 
by Science and Brawn 


LL the world 
loves detective 
stories. Here is one 
that deals with real 
men and tells the 
thrilling truth about 
their fight to save 
millions of dollar: 
stolen goods. Ten 
years ago American 
railroads were losing 
$13,000,000 a year 
to box ‘car bandits. 
On one road, scien- 
tific methods and the 
careful training of 
road police have now 
cut off about ninety- 
nine percent of this 
loss. In_ this story 
you see how these 
men do their work. 


By BOYDEN SPARKES 


LIKE detective stor 
ies, Best of all 1 | 
stories of real detec 


Berkey, — Colurn 
versity’ geologist, t 
that a pile of rocks on his 
table was a clue in a mys. 
terious robbery I pleaded 
for details. 
Tm 

this, job, 
Berkey. “The real detec 
tives are members of the New York Cen 
tral Railroad police force. Tam ne 
liberty to tell you about this case, bs 
you see Carl Jellinghaus, the ra 
superintendent of Property. P 
perhaps you can get the whole 

T did see Jellinghaus and 1 
whole story of the rocks. Better 
ot other yarns that made my 
faster than any tales ever told 
tific detectives of fiction, 

‘To get the full measure of a great rail 
road system's fight with thieves it is nec 
essary to consider the state of affairs that 
existed at the close of 1920. In that year steadily worse until in 1920 the 
robbers had taken from the trains and total loss by robbery on the rail- 


4 


roads of the nation was $12,726,947. Last 
year the robbery loss of all the rairoads 
‘was less than $1,000,000. 

‘Affairs were in such a state that some- 
thing had to be done. How well it was 
done on the New York Central may be 
shown by another total. Remember that 
the robbery loss in 1920 was $2,596,560, 
and then contrast with that the total loss 
for 1930, which was $27,936, When Jell- 
inghaus gave me those figures he grsined. 
Then he, wrote down another figure. 

“This,” he suid, "is the proportion to 
which the robbery loss has been reduced 
in ten years.” 


LOOKED at what he had written. The 

figure was 11 percent. That comes 
pretty close to being a perfect score 

“That change was not worked by keep- 
ing books,” I said. "How was it done?” 

“Well,” he said, “some men were killed; 
some were wounded; a lot went to jail— 
car burglars, pickpockets, sneak thieves, 
crooks of all kinds. Our’lines ten years 
‘ago were infested with thieves. Now it is 
different, “Hoboes avoid our lines as care~ 
fully as they avoid work, and as for pick; 
Dockets, when one of them is seen around 
‘one of our 


“But how?” T persisted. “How about 
those rocks and Professor Berkey?” 


Columbia geologist. “It is a peculiar form 
of lava and I can guarantee that it came 
from just one place. Mt, Vesuvius.” 


"THAT, was ooe robbery about which 
the New York Central could cease to 
trouble itself. The ship that had carried 
a cargo of cheese across the ocean to New 
York had stopped en route at Naples. 
Obviously the substitution had occurred 
there. The railroad was not responsible. 
"The switching of rubbish for merchan- 
dise is a common trick of freight thieves. 
The motive is always the same—to delay 
discovery of the crime as long as possible; 
and, of course, an empty box would 
arouse the suspicion of the first person to 
handle it, Among railroad men this sort 
of thing is spoken of as a concealed loss. 
‘Sometimes it happens that the rubbish 
‘exchanged for stolen goods leads the detec 
tives unerringly to the thieves. Once a 
ship that had left the Amazon loaded with 
crude rubber was discovered, when prep- 
arations were made to unload her, to be 
partially filled with rocks. Where had the 
Substitution occurred? The ship was tied 
up at a railroad pier, but in her log was 
written the record of'a five-thousand-mnile 
journey. Were the thieves in South Amer- 
ica, the West Indies, New York, or aboard 


hip? 
Specimens of the rock were submitted 


rallecad detectives become exper shots andthe shit 


‘The answer to that, was an interesting 
revelation of the growing use of scien 
Knowledge in detective work. The rocks 
T had seen on Professor Berkey's table 
had been found by. an amazed grocer 
when he opened a packing case that was 
Supposed to contain cheese from a Medi- 
ierranean port, 

(Other complaints began to pour in from 
other merchants who had found rocks in 
boxes supposed to contain cheese. If the 
substitution had occurred anywhere along 
the New Vork Central the railroad would 
be liable to the shipper for the full value 
of his cheese. Who could say where those 
rocks came from? Well, a geologist might, 
and consequently specimens were taken 16 
Professor Berkey. care 

“This is lava,” said the distinguished 


lepeedatins of the box car bandl 


to Professor Berkey. He identified them 
as pieces of conerete, and the concrete had 
‘been made from Long Island sand. The 
trail was hot! A concrete pier was being 
demolished in the immediate vicinity of 
the ship's berth. That was bringing the 
crime pretty close to the men responsible. 


\CCURRENCES oof this sort_illus- 

‘rate a most important factor in the 
lowering of the robbery losses of the New 
York Central and other American rail- 
roads. The railroad police have learned 
how to localize crimes. 

There had always been a force of rail- 
road policemen, and some of the indi- 
‘viduals were first-rate men. But there 
were not enough of them and they 
were not well organized. There had 


‘hat have been trained to help anve ral 
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Here’s a Treat for You 

'N NEXT month's issue of this 
magazine we will begin the 
finest series of detective stories 
you have ever read. They will be 
true stories that reveal for the 
first time how  super-detectives 
are solving baffling mysteries by 
use of scientific methods that 
make Sherlock Holmes look like 
a raw amateur. Here we will 
give you the real inside stuff on 
famous crimes—the facts and 
features the newspapers missed. 
Edwin W. Teale, writer of these 
articles, has been working and 
studying with famous scientific 
detectives in their laboratories. 
You will be thrilled, awed, and 
amazed by his new ‘revelations. 


always, been a simple way of telling 
approximately where the robbery had 
occurred, but it had not been used, Every 
freight car when loaded is sealed ‘with a 
string of tin looped through staples on the 
sliding door and doorframe and fastened 
with a small ball of lead, 


AS might break that seal, but 
once broken no amount of ingenuity 
could disguise the fact that it had been 
tampered with. But what was the good of 
discovering, at the end of a freight car's 
journey, that it had been tampered with 
fomewhere ‘on the American ‘continent? 
The Pb wan in ducove at wht 
points freight cars were being looted. 
That was one of the first things to be 
done in clearing up the mystery of the 
annual disappearance of all manner of 


‘Thieves who rob and run away are tralled by dogs 


‘rood, 
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goods, silk, cigarettes, automobile tires, 
canned food, and other kinds of merchan- 
dise worth ‘millions of dollars. Conse- 
quently arrangements were made to have 
freight trains moved through a corridor 
of police inspections. 

Between Chicago and New York a train 
‘might stop several dozen times. Neverthe- 
less it was provided that each time there 
Was a stop every seal had to be examined. 
If a policeman at one stop reported all 
‘seals intact and the one who made the 
next examination discovered that several 
were broken, that bit of information was 
a vital aid in recovering the stolen goods 
and capturing the robbers. 


FAST of Buffalo the New York Central 

police are under the command of Chief 
James D. Roosa, who weighs about 220 
pounds when he is in condition, as he gen- 
erally is, For some time all his men had 
been getting regular pistol practice. At 
night before they rolled into bed, and in 
the morning as their feet touched the 
floor, they would practice, ‘They would 
draw their guns in a manner taught them. 
by an expert, aim at the doorknob, and 
then squeeze ‘the trigger. Of course’ they 
always went through 


unloaded guns. The point is they prac 
ticed as faithfully as old-time gunmen of 
the West. Also they were given frequen 
opportunities to fire their guns on a range 
Using as a target a swinging silhouette 
fashioned in the shape of a man, 

(On a farm in the hilly region south of 
Niagara Falls, N. Y,, there was a man 
who also practiced with pistols and rile 


incessantly. This supposed farmer's hired 
hands also practiced. The man's name was 
Perry. He was a Westerner an thing 


of a sinister mystery to his neighbors 
but he was no longer a mystery to Chief 
Roosa and some of his detectives 

They were convinced that this man was 
the leader of the most daring gang of 
freight thieves in the United State 
Almost any one of the daring freight rob- 


inspects car door se 


beries within a radius of one hundred miles 
from Perry's farm might justly be attrib- 
uted, they felt, to this toughest of all car 
burglars. But how to catch him? 

Chief Roosa stopped shaving for a 
couple of days; so did ten of his best men. 
‘Then, when they closely resembled 2 col- 
lection of tough hoboes, they started north 
for a section of the railroad known as the 
Falls Road. It runs from Oswego to Niag- 
ara, In some manner Chief Roosa had 
learned that an attempt was to be made 
to rob a particular freight car loaded with 
costly furs. 


WAS a dark night when that fur car 

was shunted back and forth in the rail- 
road yards until it had become part of a 
freight train. Secreted within the car 
were a couple of tough looking citizens 
who rode silently in nests they had formed 


1s 


for themselves in the bales and boxes of 
freight. 

Hours later the men within the sealed 
car heard above the clamor of its thirty- 
mile-an-hour speed the sound of feet on 
the roof. ‘Then a heavy body scraped 
against the side of the car. They waited 
tensely. The door was pushed open. A 
strip of blue light relieved the gloom of 
the: car interior. The shooting, began at 
once. It was by no means @ one-sided 
battle 

The invader answered them shot for 
shot for a space. Then for a second oF two 
that passed as slowly as hours there was 
no firing. The two men in ambush heard a 
body crash heavily to the floor. Again they 
heard steps on the roof, fired up, and 
waited expectantly. “But nothing” hap- 
pened. That other thief had jumped from 
the moving train into the darkness. 


ered with At let, am ofc 
‘This Ta dene at ceery ston 


When the freight tra 

next station two more of Chief Roosa' 
oined the pair in the car. ‘The man 

with whom they had fought was dying 


Chief Roosa’s men hastened back to 
the point on the right of way where the 
gun fight had There ‘they found 


and made a prisoner of a dazed person 


tified as an old car thief known 

ahan. Him they locked in jail, but 
where was Perry 

the prosperous farmer, came to 

dly to see about getting the 


release of his hired man and was promptly 
locked up. Sufficient evidence was dug up 


Shanahan, 


anda fourth man 
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‘et | in on Television 


‘ERE is your chance to become an expert in the miracle field 
of sending pictures through the air. 
Waltz, author of this article, is not a television expert, but 
he will be before he gets through. Go with him and learn 
all that he means to learn about this absorbing subject. 


By 
GEORGE H. WALTZ, JR. 


SAW something a few days ago that 
wave mea real kick. T say, from 
Fehiod the scenes, the opening night's 
program broadcast. from» station 

WaxCRe the new. $63,000, television 

broadcasting studio. in New York. City 

Besides petting a real thrill out of i,t 

was inoculated with the television bug. 

What if television stil fa long way 
from perfection? What if the picture 

Hrignt? With all ts present faults: and 

Aa plenty, tl sem amo ike 

Chasing distant stations all over the 

1100 of fun, Now with the modern 


is going into building me a television 
receiver. When I finally get one of those 
flickering pink “visions” on my own 
apparatus, I expect a bigger thrill than 
‘Admiral Byrd got out of discovering Lit- 
tle America! 

‘My interest in television began a few 
weeks ago when I heard over the air a 


experiments in short wave reception. He 


accidentally tuned in the funny buzz saw 
noise, He told me the ear splitting wail 
was pictures coming over the air and he 
pointed to the television program in the 
daily paper. 

Td read about television experiments, 
but actually hearing the signals over the 

‘was what brought the thing to life for 

T determined to investigate and as 


the first step, I succeeded in getting an 
invitation to visit W2XCR, where I found 


At present, George 


on ts opening night. AY tet, 


w television program: 


are put on 


I walked into the television 
ght Twas in the wrong 
expected to find a room 
with weird and complicated looking 
stead “its was tastefully 
exception of two small 
standards supporting the  photo-electric 
cells it looked quite like any’ radio studi, 
several of which T had previously visited 
All of the mechanical equipment for pick 
ing up pictures was in. an adjoining, 
smaller room that resembled a motion 
picture booth. 


MOST, of the. space not occupied by 
AVE studio equipment was filled with 
people who, like myself, had been invited 
to the opening night. ‘In the reception 
room several of them were grouped 
around a piece of apparatus upon tl 
front of which I noticed a pinkly glowing 
spot. As I moved closer, it became a 
Picture of a man’s head. 
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tnachine, 

Aer all the culebrtes present bad 
appeared before the machine and. thei 
smiles ad been sent out on the ar, there 
followed a brief talk on the equipment 
uted, Te didnot, however, g0 into the 


Could you show me the disk snd tcl me 


“Do you know how ordinary broadcast- 
ing is done with a microphone: 

as he snapped on a light over the scan- 
nning mechanism (Continued on page 136) 


he asked 


LBS STR 


pears 


18 


POPULAR SCIENCE MONTHLY 


We Now Grow Our 


wun Rubber 


hates Comteny 
Rather ren 


Mexico’s Wild Weed, Guayule, Raised on 5,600 
Acres in California, Yields Precious Latex 


ion 


By STERLING GLEASON 


acrid. sme strangely 
familiar. It is rubber— 
produced commercially on 
ican soil for the first 
in history 
Mechanized American 
efficiency now promises to 
produce the crude rubber 


labor of coolies who are 
virtually slaves 


On a 5,600-acre tract near Salinas, 
Calif, “guayule,” a shrub imported from 
the highlands of Mexico, is being grown 
on a huge scale. When ground to a pulp 
in machines much like those of a large 
ore mill, this queer plant yields from 
thirteen ‘to twenty percent ‘of its own 
weight in pure raw rubber, 

‘The California rubber project “epre- 
sents the triumph of scientists who for 
years have been searching the world over 
for a rubber-producing plant that ould 
be grown in the temperate zone. ~ Great 
automatic machines are now flinging forth 
a challenge to the rubber plantations of 
the ‘tropics, where for years man. bas 
bled the hevea tree of its sticky sap, 7 
tree, from which almost all of the world's 
supply of rubber is derived, grows only in 
a narrow section near the equator, 


ALTHOUGH pants snd tre bearing 
special tubes filed with the 
“tatex” of sticky sap which becomes ruby 
ber, have long been known to 
North America, few gave promise of 
practical commercial value 

‘Only when it was discovered that in 
northern Mexico and southern Texas an 
immense tract 130,000 square miles in 
extent is, covered with a native weed 
‘whose ‘juices contain the precious latex, 
did American-grown rubber begin to influ: 
fence the markets of the world 

The strange desert shrub that secrets 
tiny cells of rubber in its bark and wood 
first came to the attention of science when 
American mining engineers in central 
Meaico “found "peon° children chewing 
sguayule twigs for material to make crude 
rubber balls. Starting with a bit of bark 
tr the wood of the plants, and spitting out 
the splinters as. they’ chewed, the chile 
ren would get tiny balls of rubber 

This. simple trick had come down to 
them from ancestors. during’ the centue 
ries. Companions of Cortez, on his sec 
fond voyage to. America, found natives of 
southern “Mexico playing game much 
Tike modern tennis, with balls “so elastic 
that when they touch the ground, even 
when lightly thrown, they spring into the 


‘The choppediup guayule bush goes Inte the 
Vata in thin part’ of the factory at Salinas 


ROSS the level surface of a sun 
‘baked valley in central California, 
tractors drag strange, clanking 
machines down long, parallel rows 


of a grayish-green shrub that looks, at 
first sight, like sagebrush. 


nan 
grind dee 

ing, iah-pre ‘ 

spew fort! enyeiad tiny cellular particles 


the size of a grain of wheat. 
Tn the yard outside, men load freight 


cars with’ rectangular’ pine boxes filled 4 narvest 


‘with & spongy, porous material, whose fre andrcultivadn. Tie machine pets up plant. chops ito Pca, abd bows nto te tran 
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» 


air with the most incred 
ible leaps"—astounding 
to the Spaniards, who 


knew nothing of rubber 

In the guayule bush. 
the rubber is contained 
fn cells in all parts of 
the bush except the 
leaves, entirely sur- 
rounded by cellulose. In 
the rubber tree it is in 
the sap, Nature seems to 
have intended it to pe 


form entirely different 
functions in the two 
plants, In the rubber 
tree, it forms a sticky 
residue when sap flows 
‘out of a cut of Wound and thus protect 
it, keeps insects out, prevents decay, and 


helps the wound heal. But 
bush, the rubber is evidently stored up as 
reserve food. In the goldenrod, and other 
plants which have been found ‘to contain 
rubber, it is located mainly in the leaves, 
and its function is unknown, 


a the guiyule 


BRIDGING the gap between the wild 
weed known to the Indians of Mexico 
three centuries ago and the modern 
domesticated shrub, raised on American 
farms like sugar beets or potatoes, lies a 
strange story of patient search closely 
paralleling the amazing work of Luther 
Burbank, 

Guayule rubber first came to the United 
States when samples were sent from 
rang, Misics fo ihe Conan 

:xposition at Philadelphia in 1876, but 
was eighteen years before the first com 
mercial guayule rubber was produced in 
Mexico. It was sticky and soft, vulean- 
ized poorly, and had a low tensile strength. 
Rubber experts scoffed at this product of 
a weed. Heavily laden with unwanted 
resinous compounds, it could never com- 
pete with the pure latex that oozes from 
the hevea tree. 

Yet the need for more rubber became 
acute as the automobile chugged its way 
from the inventor's workshop into Amer- 
ican life. ‘The immense Mexican tracts of 
guayule were looked upon as a. source 
from which rubber might be obtained. 


In its laboratory, th 
mond Rubber Company 
Akron, made first-class 


ther from guayule but the 
cost was too high to be of 
practical value 

Meanwhile, f 


dollars in attempts at ¢ 
mercial manufacture—and 
“went broke.” As many as 
thirteen different enterprises 
tried their hand at guayule extraction, but 
could not make ends meet, although they 
produced as much as 150,000,000 pounds 
of rubber in a single year, and decimated 
the immense guayule elds of our southern 


HE, shrinking supply of wild guayule 

made it evident that a cultivated vari- 
ety would have to be developed if a 
steady production was to be obtained. In 
1907, the Continental Rubber Company 
began to cultivate the guayule on its 
Cedros range in Mexico; but when the 
Bs of mech berms, tortory 
work stopy 

Large quantities of seed were then 
‘brought to central California, where tracts 
of land were set aside near Salinas as a 
nursery laboratory for research purposes. 
Here began a long series of experiments 
directed by Dr. W. B. McCallum. 


Working on the princi 
ng machine 


[At tetty view of the sine 
fore cultivatae with whieh 
{Se soil fe atieed up and 
weeds “killed while. the 


At once he exploded two popular fal- 
lacies regarding the guayule: First, that it 
would not reproduce itself from seed 
and, second, that the wild plant, when 
grown commercially in the field,’ would 
pot. produce rubber 
‘AS the seed had been taken from 
plants on the range, it was inferior, and 
Eontained much cha, “As the prophets 
redicted, it would not germinate. As 
te ahcrnative, Dr McCallug ted plan 
ing cuttings from the shrub, but with 
scant success. Out of many thousands of 
Cuttings set out, fewer than one hundred 
grew, and those that did take root were 
{dcking in vigor and vitalit 
‘Chemists and botanists went into con- 
suliation. After countless experiments, 
they learned to treat the seeds by chemi- 
cal and other means, so that at least 
ninety-six out of every hundred would 


germinate. (Continued on page 120, 


Anyone CanFlya 


of the 
o-plot 


Yi 
MITHY stuck his head out of the 


ip 


port window 
"Give us a weigh-off,” he shouted, 
raising his voice to get it past the 


roar of the two engine 

‘The ground crew, stepping back from 
the car, slackened all ropes. Instantly the 
Volunteer began to rise {rom the Good- 
year air dock. And as suddenly all hands 
grabbed the ropes and the rail running 
around the bottom of the car. 

‘Across the field came one of the more 
distant crew members, a canvas. bag, 
heavy with sand, clutched in each hand. 
‘Through the starboard door he swung 
them onto the floor of the car. 7 

Now we're in equilibrium,” Smithy 
explained. “With this wind (it was blow- 
ing eight miles an hour from the south- 
west) we can fly her off.” . 

"The blimp held steady, neither rising 
nor settling down on its lone 
fir wheel, She had just 
enough positive buoyancy to 
help her up when the motors 
began to roar 

"Ready?” asked Smithy, 

“Okey.” 

His gloved band waved to 
the ground crew. Two of 
them ran in with the long 
ropes and coiled them in two 
Gump boxes near the nose of 
the car; four on the car 
shoved upward, The motors 
roared and up we shot, at an 
angle no pilot would be silly 
enough to try with an airplane. 
ve degrees, ten, fifteen. 
I was fascinated. Tt had been 
thirteen years since I had 
been aloft in a blimp, the 
Navy's old B-18, an open- 
cockpit hydrogen-filled ship. 
In the B-18 T had my first 
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Blimp 


This first-hand account of a novice at the con- 
trols of an airship is so graphic and thrilling 
that you cannot fail to be delighted with it. 
You will find it all the more interesting because, 
while airplanes have become commonplace, 
comparatively few have ridden these gas bags. 


By ANDREW R. BOONE 


at the Controls and letting go of them tried 
trip aloft. As I climbed into the cockpit 
‘one of the officers standing on the ground 
pointed to a rope that trailed down along- 
side the cockpit. 

“Grab it and jump if a 
pens,” he shouted. 

On the top end of the rope was a para- 
chute. Untrustworthy as it may have 
been, it was better to clutch the three- 


jing. hap 


e 
‘Smith il about hia own ship. 


quarter-inch manila than to ride a bumn~ 
ing hydrogen bag down, In these modern 
blimps, however, there is no fire hazard. 
Helium will not’ burn and for that prop- 
erty blimp owners pay $60 for each thou- 
sand cubic feet. It costs $4,500 to fill her 
with 76,000 cubic feet of helium, and 
nearly $100 a month to replace in the 
envelope the helium that seeps through 
the rubberized fabric. 
Here we were, comfortable in. uphol- 
stered chairs, looking out from an inclosed 
five-passenger cabin, suspend- 
ed beneath a gasilled bag 
that, barring some  nearly- 
impossible accident that would 
tear a great hole in the top, 
‘would bring us to earth under 
any circumstances. No para- 
chutes here—no need for 
them, 


WERE the blimp to be- 
come disabled, the mo- 
tors to stop, Smithy would 
merely free-balloon her down 
again on some level spot, de- 
fate the bag if necessary, and 
wait for help. These. blimp 
pilots, you see, must become 
pilots of free balloons before 
they're trusted with one of 
the six in the Goodyear flet. 
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Eleven hours in. a free bal 
Jobo, including night balloon 

id solo, before they can 
to qualify as blimp 
pilots. The Voluitecr and her 
five sister ships are nonrigid 
blimps, in reality balloons 
shaped to give them directi 
bility’ and carrying motors to 
sive them forward movement 


HILE flying a blimp is 

much more simple than 
flying an airplane, these boys 
must fly them 200 hours be- 
fore being tured loose with 
the public. But here 1. was, 
ready to learn how to pilot @ 
blimp in one easy’ lesson 
After a few jerks and near: 
stalls T did manage to keep 
mn keel. "There- 


her on an e1 


fore, in all logic, I may say 1 
can ily a blimp, 
As Smithy—Verner Smith, 


to be more formal—rolled 
the elevator wheel back and the tail con- 
trols caught, our nose rose and we climbed 
steeply out of the field and over the high 
tension wires that cross every block in an 
industrial district. From Long Beach, 
twenty miles away, a fog had rolled in 
earlier in the morning, but now the sun 
was showing in patches here and there. 
‘We were glued to our seats. The engines, 
while not running as fast as motors tum 
to pull airplanes out of smail fields, 
forced the blimp upward at a lively oa 
Possibly twenty-five miles an hour. 
Slanced at the altimeter—3 
‘How high are we goi 
As I shouted the question into Smithy's 


sex In and the ground crew grab land. 


ar the noise suddenly stopped. Instinc- 
tively T grabbed the window sill, looking 
over the side for a landing place. 

‘The Volunteer pitched gently back and 
forth. In a moment we were riding on an 
even keel. Smithy grinned. Then as the 
vied Blew us gently toward downtown 

engines 
told me of experiences with airplane plots. 
CORE dey several months ago be took 

Erie Smith—who, with 
Bronte, flew across the Pacific—up for a 
“blimp hop” at Oakland. Smithy shoved 
the nose up and cut the gun when one 
hundred feet off the ground. Emie took 


a 


ees ae etrmment, then began 
looking for a landing plac 

“invariably,” Smithy explained, “people 
accustomed to airplanes expect the blimp 
to nese down and spin when the engines 
are idled, But you can't spin one of these 
ducks, “And you can't looptheoop or 
stall them.” 


E PROCEEDED to show me, Back- 
ward the elevator wheel turned, Up 
climbed the green column of liquid that 
measures the angle of climb, Ten, twenty, 
thirty degrees—and the column ‘hit top. 
An airplane, climbing at that sharp angle, 
Would have fallen off on’ one wing and 
spun earthward. But the blimp merely 
continued to climb at the rate of 1,200 
feet a minute, until Smithy 
throttled the engines and the 

| ship leveled off in easy flight, 
“But,” I said, “if you nose 

dlive this cigar and puill her up 


sharply, why can't you come 
close to looping the loop?” 
"Volun- 


For reply he put the 
tee ok esp 
that fs, for a 
S| trols titted the til just so far 
and no farther, for the weigh 
‘of the car, hanging amidships, 
prevented the tail going higher, 
After sliding down a couple of 
hundred feet, he rolled the 
wheel back again and we swung 
forward like a big pendulum 
as she lumbered upward, Again 
the green column, passed the 
thirty-degree mark, but we 
did not go on over. In fact, 
it’s impossible to turn these 
‘lying cows" on their back. 
And therein lies one of theit 
sreatest factors of safety. 


FTER Smithy had throt- 
tled the engines down to 
idling speed he told me how 
so much strength has been 

built into these bags. 
was interesting, especially 
because the bags keep their 
shape by the pressure of the 
sas, There are no cross 
members to strengthen 
‘hem, as in the Graf Zeppe- 

Jin and the giant blimps 

ing built for the Navy. 
“The Volunteer,” he ex- 
arties 96,000 cubic 


In the bottom of the bag. 
4 smaller, oval cell we call 
a balloonet. It__contains 
about, 20,000 cubic feet of 
air. When we go up into 
thinner air, the’ helium’s ‘pressure rises. 
Then it presses against the balloonet and 
forces air out through a valve, In this 
way the pressure on the bag does not 
increase and we keep all our helium. One 
‘of the air scoops, which faces into the 
propeller blast, remains open to keep a 
litele pressure in the balloonet, and when 
I come down for a landing i open the 
other. ‘That increases pressure in the bal~ 
loonet, which presses upward against the 
helium compartment and keeps the entire 
bag rounded out. 

“OF course, when we're flying fifty miles 
‘an hour, which is near our top speed, the 
‘bag would Continued on page 126, 
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AIR-BREATHING FISte 
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WE GOT Our FACE 


What They Talked About: 


[ST month, Dr. William K. Grego 
‘world-famous scientist of the Ame: 
can Museum of Natural History, told 
Michel Mok, staff writer, how the’ earth 
‘and life originated. About two billion 
years ago the earth was torn out of the sun 
by the passing of another star. Slowly it 
condensed and cooled down. A billion 


years later, chemical forces created tiny 
bits of living jelly in the primeval puddles, 


‘These developed into colonial cell groups, 
into small wormlike creatures, into air 
breathing fishes. Finally, some ventured 
‘out onto dry land. 


The Thrilling Story Continues: 


MOK: Dr. Gregory, you told 
‘our last talk that the primi- 
tive air-breathing fishes that 
crawled out of the water bun- 

dreds of millions of years ago were the 
ancestors of man. Yet, men don’t look 
fishes; at least, most 


of them don't. We don't 
Yok like any animal. 
Where did we get our 
looks? Where dd ou face 

De. Gurcony: You got 
your face from.a fish; in 
fact, you got it from a 
shark.” But before we go 
further, let_me ask you a 
question. Do_ you know 
what a face is? 

Mr. Mox 
part of a head 

Dx. Grecony: That is 
not entirely correct. The 
head, you see, consists of 
the brain case and the face 
The forehead is part. of 
the toppiece. Draw a line 
across your eyebrows over 
the tops of your ears, and 
everything under that, to 
the top of your Adam's 
apple, is your face. Most 

le think the forehead 
is included. ‘That isnot so. 
Tf it were true, then the 
balder a man, the higher 
his face would extend. But 
all this ‘does not explain 
‘what a face is. So far, we 
hhave only decided where it 
is. Try again, 

Mx Mok: Well, T 
might say that the face is 
the fortune of some and 
the misfortune of others 

Ds. Grscony: That 
answer is scientifically 
almost right. The face is 
the fortune ofall animals; 
they literally make their 
living with it. Among 
people it is sometimes a 
misfortune. But that is 
because we have invented 


‘The front 


all sorts of new functions for the face 

‘Mx. Mok: New functions? What are 
they? 

‘Dr. Greoory: First let's sce what the 
‘old or original functions are. The face 
is two things in one. Primarily, a trap to 
catch food. Secondly, an instrument board 
‘on which are mounted the receiving parts 
of several instruments of precision, such 
as the eyes, the ears, the nose. ‘The pur- 
pose of these instruments is to take the 
owner of the face to places where he may 
find food to catch in his trap, and to warn 
and take him away from dangerous neigh- 
borhoods. 


R. MOK: That is true of animals 
But what do tee do with them? What 

id you mean by ‘new functions’ 

‘Dr. Grtoony: We use our faces to 
catch mates, play poker, make political 
speeches, and for a number of other things 
peculiarly human, ‘Since man is the latest 
species of animal to arrive on earth, these 
uses are new. Now, if a man’s face's not 
adapted to one of these uses, he is, as the 
saying goes, out of luck. ‘That is why it is 
nly among people that the face may be a 
misfortune. An animal is never out of 
lick on account of its face. It always 
serves its purpose, except when severely 

‘Ms. Mox: But why do you s 
got our face from a fish? Last 
told me that we parted company with our 
cousins, the apes, about ten million years 
ago, I should imagine that our face came 
from them. 

Dx. Grecony:: It did. But it goes much 
further back than that. Si 
inherits a gold watch from 
fn turn, had received it from his father, 
and so on, for several generations back 
Wouldn't it be entirely true to say that 
the present owner got that watch from his 
sreat-great-grandfather? 

Ma Mox: Of course, 


DR SREGORY: Well, we gt our face 
from a fish in somewhat the same 
xy. The difference is this: When you 
inherit a watch, the entire, ready-made 
article comes down to you unchanged. In 
the case of the face, out earliest ancestors 
left us nly the “works,” that is, the 
sound plan. Each succeeding group of 
animal ancestors modified it, added 
touches of their own, or lost some part o 
other. 

‘Ms. Mok: What were these succeeding 
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FROM A FISH: 


groups of our ancient animal ancestors? 

Dk. Grroony: Briefly, the ape got its 
face from the early monkey; the monkey 
from the opossum; the opossum from the 
lizard, and the lizard from a fish. You can 
visualize this line of succession best by 


CHIMPANZEE 


picturing it as a staircase. You stand on 
the top step. The ape stands on the first 
step below you, the monkey on the second 
step, and so on down. But you must under- 
stand that each of the animals I named 

the modern representative of great groups 


Nothing else is of 
such supreme inter- 
est as the gripping 
and vital story of “Life— 
The World's Greatest Mys- 
tery.”” Here is the second 
installment of the dramatic 
history of man’s rise from 
a mass of floating jelly to 
the human being he now is. 
In a most striking manner 
a famous authority details 
the amazing facts about the 
molding of the human face. 


of numerous species that lived ages ago, 

‘Mx. Mox: How many years are repre- 
sented by each of 

Dr. Gxecony like creatures 
lived from ten to twenty million years ago, 
the early monkeys from twenty to fifty 
million years ago, the opossums from fifty 
to one hundred’ million years ago, the 
lizards from one hundred to three hundred 
million years ago, and the fishes from three 
to five hundred million years ago. These 
are not wild guesses. The length of each 
‘of these periods was established by the 
radium clock which I explained to you 
last month. So, you see, your face is quite 
an antique. 


R. MOK: Thad no idea T owned an} 
AVE thing as ancient as that. You meat 
then, that the fishes were the first creatures 
that bad faces? 

Dr. Grecorv: ‘They were the first 
creatures that had anything resembling 
a human face, Other, earlier creatures had 
faces of a sort, but ‘they were not at all 
like ours. They looked more like the faces 
of worms. 

Ms. Mox: In what way does the face 
of a man resemble that of a fish? 

Dr. Grecoxy: A man and a fish have 
the same facial outfit. The same parts are 
arranged jn the same order. In both, the 
smelling part is in front of the eyes;.the 
eyes are above the jaws; the jaws are 
below the brain case. The only funda- 
mental difference is that a fish has no 
external ears, 


Dr. Gascony: Of course mot. And the 
reason it does not is that such resem- 
blances don’t exist, except in your imagina- 
tion. Real resemblance is structural 
resemblance. Our face and that of the 

s resemble each other in structure, 
Structural resemblance is evi 
dence of descent 

Mz. Mox: Why? 

Dz. Grecoxv: Because ani 
mals that are known to 
related resemble each othe 
in structure. The opposite 
also true. Take, for example, 
the bulldog and the Russian 
wolfhound. On the surface, 
they look quite different. Vet, 
through their structure, the 
descent of both has ‘been 
traced to the same wolfike 
animal 

Ms. 


Mox: But even if 
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the horseless buggy stage, while man has 
Seveloped into 8 modem car. To. put it 
2 bit differently, the shark, oF dogfish, to 
this day carries around with it the original 
ground plan of the human anatomy, 
including’ that of the face. 

_ Mx. Mox: Where did the shark get its 
face? 


J. GREGORY: Probably from some 

wormike water creature. We don't 
know exactly what kind. There are several 
theories, but the question is still up in the 
air. What we do know is that the shark 
is much closer ous in anatomy and 
appearance than it isto any'of its inverte- 
irate, or backboneless, ancestors. 


Ms. Mok: Very ‘flatering—for the 
shark But if we developed from the 
stark, why is it that th old sharks still 


De. Gueconv: The present shark is a 
descendant of a conserv- 


Act oF 
RESTILES, 

‘rast Cac-uNG 

Iiimats appea 


ative branch of the shark 
family, You and I are 
descendants of a progres- 
sive branch, In a way, 
is the same situation you 
observe among people. 
Let us suppose that one 
hundred years ago there 
were two brothers, the 
sons, of poor ‘hight 
watchman, The older got 
ahead in the world; the 
‘ther stayed poor.’ To- 


200 lion years 


Visard what ts exactly ihe I 
alow» shark whoee face pl 


day, descendant of the 
‘older brother is the mil- 
lionaire president of a 


Ne 


J 


lange corporation, while the great- 
andson of the other is still a 
hight watchman, Is that clear? 
Mu, Mok: Yes, but what was 
the cause of the split among ani- 


RR. GREGORY: Nobody 
knows. We do know, how- 
ever, that in every age of the his- 
tory of the earth, descendants of 
the conservative ‘and. progressive 
branches of the same old animal 
fanilies have lived side by side 
Mx. Mok: How do you know? 
Dk. Guecony: Geologists have 
found fossils of both kinds in one 


indicated 


Ma, Mox: I think that is only a sketchy 
resemblance 

‘Dx. GREGORY: Tt would be if that were 
all, But the resemblance goes much 
‘deeper than that, ‘The very same bones 
in the jaws of the fish that it uses to catch 
other fishes also serve us to eat it. We 
have inherited the bones of the tongue and 
af the throat from the fishes. ‘The muscles 
that move our jaws and tongues are modi- 
fications of those of the fishes. The way 
‘our brain is divided into its main sections 
{s the same as that in the fish. Now, have 
T convinced you that you look like a fish? 


MBE. Mol 


Not completely. But, even 
MT granting that a man and a fish do 
resemble each other, I still don't see how 
that proves that the fishes were our ances- 
tors. A man may have a face like the 
‘moon; a pretty child may loo like a lower. 
That does not prove any relation, does it? 


life goes» graphic view of the changes tat have aben place, rough ile 
ted St trom tbe eary nea hie up to she mammal ape, a a, 


their structures are alike, couldn't they 
hhave been “designed” independently, as 
it were? A Rolls Royce and # Packard 
are both automobiles, Their structures 
resemble each other a good deal. 
Still, they were built in different 
factories. 

Dr. Gurcory: Very true. How- 
ever, the history of the automobile 
shows that they are related. ‘They 
are both modifications of the same 
crude horseless buggy of forty years 
‘ago. Do you see the point? 

‘Mz. Mok: I do. What T don’t 
see is why you singled out the shark 
as the particular fish that gave us 
our face. 

‘Dr. Grecony: Simply because 
the shark is the least modified sur- 
vivor of the early vertebrates, or 
backboned creatures. In other 4 
‘words, the shark has remained in 


Sesie featares of our face 


formed during a definite per 
the history of the earth. All of 
the rock layers that have been 
examined, each of them formed during 
2 different period, have yielded such “can- 
servative” and, “progressive” fossils, 
Mx. Mok: Then the shark, you might 
say, is a fossil that has survived? 
‘Dr. Guecorv: Exactly, As a 
matter of fact, we call it a “living 
fossil.” ‘The opossum i one, too. 
They are animals that have not 
progressed in hundreds of millions 
of years. A little while ago, T 
compared the shark to the old 
hhorseless buggy. But there isa dif- 
ference. The first automobiles are 
‘no longer in use. They are on exh 
bition in museums, as curiosities, 
The living fossils, on the other 
hhand, are like horseless buggies 
that are still running around, side 
by side with the Rolls 
Royces and (Con. 
tinued on page 121) 


rm, showing 
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Strange Cars to Follow Marco Polo’s Asiatic Route 


Fiip them ove : 
The ‘National Geographic Soce 
coiperating in the expedition. Ttis ied by 
Georges-Marie Haardt, French explorer 
and conqueror by motor of the Sahara. 
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Plans Rocket Driven Bomb to Chase and Wreck Plane 


MAT IN CAR PROTECTS 
WOMEN’S SHOES 


To protect the heels and backs of wo- 
men's shoes while driving a car, a wool fur 
mat with a rubber base Is attached to the 
floor of the car with snap fasteners, It can 
bbe adjusted to any desired position, and 
removed for cleaning. It is said to reduce 
fatigue by giving the foot a support. 


‘A mat of wool and fur, with a rubber base, 
fn car Boor to protect the shoes of women drivers 


surricienr speeo To 
Bvertae PUNE an 
DESTROY TIN AIS. 


it would be used in the following way, 
1 says: 

For firing, the bomb is set in a mortar- 
like stand connected to sound detectors, 


War weapon proposed by a 


San Diego, Calif, man, ‘The sound of an airplane passing overhead 
Launched from the gro starts the bomb electrically. Its rocket 
ly, the self-pro- motor enables it to travel fast enough to 

bomb would overtake the swiftest airplane, 
ded in the air by th In the air the bomb is guided by sensitive 
the plane's motor. “ears” housed in knobs on the four guide 
ter how the pilot vanes. They actuate rudder flaps, An im- 


F the pact on any one of five points detonates a 


charge of high explosive in the head of the 
bomb. Such a bomb, Dr. Rasmus says, 
; could be made as large as desired, 

xplosive 

‘of such ab 


aby 


wv Rasmus, Ss 


| bilities of the 
plan with actual workin 
models. If found practical 


AUTOMATIC MACHINE 
TEES UP GOLF BALLS 


A aacutve that automatically tees golf 
balls has an oval container, holding several 
balls, to which a movable spout is attached. 
Depressing a short lever with a club end 
‘eauses the spout to drop, depositing a ball 
fon a rubber tee. When the ball is in position 
the spout swings out of way. It is used on 
practice driving ranges, both indoors and 
outdoors. Since it can be loaded once for 
fifty drives, there is no time lost in setting 
up balls for shots. 


NEW LOCOMOTIVE IN THREE SECTIONS 


Avonstepamonglocomotivesisa jointed driving sections enable it to pass around 
monster of the rails built recen + the sharp curves, Over the forward set of 
many for use on a mountain railroad. Two driving wheels, a water tank is carried, 
driving sections carry the boiler slung be- 


‘atthe front, 
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NEW SCREEN FOR TALKIES 
MADE OF TINY SQUARES 


A ew screen designed for talking pic- 
tures is porous, allowing sound to pass 
through it. From a seat in a theater it looks 
like a smooth white sheet, but on closer 
inspection it is seen to resemble the texture 
‘of a woven cane seat in a chair. 

Tt s made of myriads of tiny squares and 
rings of aluminum. At the corners of every 
‘square are four tiny “legs” that are clinched 
over the aluminum rings. This gives the 
screen flexibility and leaves many tiny holes 
through which sound can pass if the loud- 
speaker is placed behind the screen. 


a” 


MOVIES NOW MADE FROM “BLUEPRINTS” 


which the directors and a 


SHOOT POWER LINE ACROSS CANYON 


A staniXr howitaer booms to help a west 
ern power 1 


mission lines across the San Bernani 
Me California in record time. It 
shoots the line over impassable canyons, as 


‘8 few minutes that would otherwise require 
days of weeks to put up. 

The cannon fires a slug that carr 
light rope to the other the 


Then the wire is attach 
b 
line 


J to the rope a 
With the howitzer's aid, the 
I the intervening brush 


In shooting across the canyon, pic 
in the photo at the I 

carried ina perfect lin 
bank at the hase 


that will supply 
Dam 


Ii the mountains of California « howitzer fs wed to 


a power foe ecroms the impeseable canyon 


and that speed work on the Hoover Dam. At upper left. perfect shot caries the lie to foot of poles 


Below, a director is explaining the use of 
the charcoal ‘scene sketches Which are now 
‘hed in the movie-talrte studios of Hollywood, 


ectors now work from 
drawings when getting out. new picture. 
Before. they start “shooting,” a set. of 
sketches, showing each scene’ in detail is 
made. They show how actors will stand or 
be grouped against backgrounds and how 
lighting ‘effects will be arranged. On the 
‘margin of each sketch are notes or diagrams 
showing the number and arrangements of 
cameras to be used. 

Cameramen, directors, and actors study 
these drawings, known as “pictorial conti- 
nuity,” before going to work on the picture 
When work starts, each one thus knows be- 
forehand the requirements for each scene. 
Four hundred and twenty-eight of these 
drawings were made recently for a picture 
now under production in Hollywood. 


‘Morton picture 


RUBBER LEAF IN 
Is SHOCK ABSORBER 


RAZOR 


Auirtur “shock absorber" robs shaving 
of some of its discomforts. It is a leaf of 
Tubber used on razors in which the blade 
clamps between two holders. The leaf is 
placed between blade and holder before the 
Tazor is screwed together. Tt causes the 
blade to give as it passes stiff bristles. This 
results ina drawing cut similar to that used 
by good barbers. 


SCIENTIFIC TOY AIDS 
ADVERTISING STUNT 


A puayrHtyc of high school science 
classes, the “Newton color dis 
a Beaumont, Texas 
advertising ‘device.’ Thousands of color 
‘combinations appear and vanish on a whirl- 
ing, motor-driven disk, across which moves 
aan endless belt spotted with colors. At inter- 
vals an advertisement, a package of ciga- 
rettes, a picture of a girl, or words appears 
in a hole at the disk’s center 


OVERSHOES FOR PLANE 
END ICE DANGER 


Runner “overshoes” for a plane's wing 
and control surfaces recently passed their 
final test at Akron, O. An airplane equipped 
with these devices flew through freezing 
mist at altitudes of 2,000 to 3,000 feet, and 
shook off the ice as fast as it formed 
‘The official photograph and 

prochiced here show how the d 
follow rubber strips are fastened to the 
leading edge of the plane's wing and to its 
tail fins. When the plane encountersicy mist, 
the tubes are inflated and deflated by an aie 
compressor and. an 
automatic valve op: 

ed from th 

e's engine. As ic 
forms, it cracks and 
falls from the wing. 
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BIG FIGURE OF CHRIST GUIDES SAILORS 


Acscasricfigureof Christ 
in size to Ameri 


in Brasil 
vado Mountain on 
coast of Brazil. 
Work was started on the 
The bat 
twice as tall as a man, were 
completed first (P. S. M 
Sept.,"27,p.13). Beneath the 
iile surface of the 
statue is a supporting core 
of reinforced concrete. The 
ed by P 
sculptor, 


Landowski, Parisi 


NEW ELECTRIC MACHINE 
REPAIRS CAR FENDERS 


Ir tue fenders of your car are dented, 
they n their graceful curves 
ler the massaging of a new electric fen= 


ler straightener. Its motor drives an ec- 
centric that applies a ton’s pressure to the 
fender, 1,400 times a second, through dies 


sment comes a complet 
set of dies of various shapes, some mi 
rounded than others, and some flat, A pai 
is chosen to suit the particular shape of the 
part of the fender undergoing repairs. One 
set even puts the border line or “bead” back 
in the dented fender, Another smooths the 
fender at spots directly over a brace, in a 
cramped position where a hammer could 
bbe used. With the aid of this tool, itis 
id, a novice at car repairing can do a job 
‘equilling that of many an expert. 


(Qn Secrets 


v ue keep plane free of 


machine, with various 
en car's bent fend 
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CAR SEAT FOLDS BACK TO MAKE LOUNGE 


Overxicur comfort for 
auto tourists is provided in a 
recent body style supplied 
‘with a popular make of light 
motor car. The back rest of 
the front seat folds back until 
itconnects with the rear seat, 
making a comfortable bed or 
lounge. This novel body de- 
sign is expected to prove a 
convenienceto motorists who 
have to make long drives 
through regions where hotel 
accommodations or tourist 
camps are scarce. 
Itcanalso be used by anin- 
valid who needs a daily ride, 
and in an emergency would 
serve asanambulanceinrush- 


ZEPPELIN CAR HITS 150 
MILE SPEED ON RAILS 


‘Wares the “Zeppelin car” of the German 
‘engineer Franz Kruckenberg recently sped 
‘at 150 miles an hour along a Hanover rail- 
way, it set a new record for air-propelled 
‘vehicles on rails 

‘The Zeppelin car resembles an eighty 
five foot blimp, set on the undercarriage of 
a railway coach, In its first trial (P.S.M., 
{Jan,,'31,p.31), its airplane propeller drove 
tat'114'miles an hour, The streamlined car 
ts filly persons, and fs expected to enable 
jroads to compete with airplane travel 


ZEBRAS USED TO HAUL 
ST. LOUIS MILK WAGON 


Zeunas draw a mill wagon on a regular 
St. Louis, Mo., delivery route. A pair of the 
animals were fecently imported after their 
purchase from a German circus. The mill 
concern trained them to wear harness and 
pull a wagon just as horses formerly did, 
Comely milkmaids drive them and deliver 
the bottles to the customers along the 
route, The novelty appeals to buyers of 
the firm's milk, and helps to advertise its 
products throughout the neighborh 


‘Thesesebras.boueht 
from a ciceua, have 
been trained iy 2 Se 
Louis mili dealer 


han bs ile waa 
They are driven by 
eet Seve oe 


ing an injured person to the 
hospital. 


ACADEMY OF SCIENCES 
HONORS ASTRONOMER 


Famous astronomer of California re- 
ceived signal honors when the National 
Academy of Sciences recently chose Dr. 

jam Wallace Campbell, director of the 
ick Observatory, to be its new president 
Noted for his studies of the stars with 
the macros a Ds ebmcation of 
eclipses of the sun, Dr. Campbell was presi- 
tot of the University of California until 
he retired recently, to return to active astro- 
nomical research. He is also a member of 
the Committee of Award which selects the 
recipient of Porvtar Sctexce Moxrat.y’s 
$10,000 annual award for achievement in 


PLAN “SOUTHPAW" BOOKS 


Now comes the left-handed book for 
“southpaw” readers. Recently the French 
Minister of Public Instruction suggested to 
Paris publishers that they issue a special 
ealtion of each new book, with page ane at 
the back. The readers would progress to- 
ward the front of the book, 


WORKMEN LIKE ANTS ON 
PLANETARIUM’S DOME 


Lrxe ants crawling over a golf ball, work- 
men swarm over the framework of a'plane- 
tarium, or working model of the heav« 


now under construction in Germany. 
unusual view shows them putting the finish 
ing touches on the metal openwork which 
will eventually support a plaster dome, to 
represent the sky. Arif 


stars and 


the darkened dome, The photograph of a 
planetarium under construction is of par- 
ticular interest, since the recent erection of 
similar animated model of celestial move- 
ments in Chicago. Planetariums are also 

ined for other American cities as the 
best means of teaching the public what it 
really sees when watching the sun and stars, 


‘USE LAWN MOWER TRUCK 
TO TRANSPORT RADIUM 


Ir 1o0Ks like a lawn mower—but a little 
two-wheeled truck at New  Vork City’s 
Memorial Hospital, where the world's larg- 
est single store of radium is kept, has a far 
more unusual task than to cut’ grass. It 
enables attendants to wheel radioactive 
“seeds” from room to room without fear of 
burns. The rays from tiny tubes of radium 
make the capsules too powerful to be car- 
ried by hand. They are withdrawn from 
the truck with tongs to treat cancer. 
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World’ s Machines in ah ie eect 
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| Monster Bus Is Equipped to Serve 
| As Traveling Movie Theater 


A Back. and silver thir 
gemaut of the r 


sound for the talkies. They are fed with 
ELEVEN BLIND MEN RIDE ONE BIG CYCLE | {i cm’ usin galnesowee 


AN ovp-LooKiNe cycle that seemed to Royal Normal Ci 
have some of the qualities of ar 


ain was seen on, the roads near Upper = 

Norwood, England, the other day. 7H AMERICA HAS NINETEEN 
welders pled along sete. STAR IS “SKY SIGN” WORLD AIR RECORDS 
flexibly ‘connected units of the. “mult 

tycle” This centipede among vehicles is ‘Tue “electric sign of the sky” is a Tatnp place in the lst of nations hold 


twenty-eight feet long, but its flexible con- newly-discovered star that flashes every ing the 105 air records recognized by the 
nections enable it to tum comers easily. 100 minutes. It fluctuates in brightness International Aeronautical 
it for use by students at the faster than any variable star known. ‘occupied by the Uni 
teen records. France 
eight, Germany second with thirty, 
fourth with eight, Great Britain, 
and Czechoslovakia fifth with three each, 
and Hungary holds one. France will make 
a determined effort to add the world air 
speed record to her laurels this year wh 
she competes for the Schneider Cup. 


MOON WEAKENS RADIO 


Tr naoancast1xe stations come in poorly 
at night, blame it.om the moon. Moon- 
light, like sunlight, interferes with radio 
reception, it was) discovered _ recent! 

T. Stetson, of Ohio State U 
versity, found signals between Chicago 
and Boston a hundred percent better when 
the moon set. A negative electrical charge 
‘on the moon is thought responsible. 


(On this elongated cycle, built for the students of the Royal Normal Callege for the 
Rorwood, England, eleven of the sightlets victims can ride guided by one rider he 
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FOUR TOOLS COMBINED 
IN ONE INSTRUMENT 


Four tools are combined in this handy 
little instrument for the draftsman. Its 
{apered point lifts thumb tacks from the 
drawing board, saving wear and tear on 
his finger nails A fine file on one side of 
the shank. shapes pencil points, and a 
coarse file on the reverse side cleans eras- 
ers. The tool is magnetized so that it can 
be ised to lift thumb tacks out of the box 


BIG TRUCKS THAT CLEAN 
STREETS, FIGHT FIRES 


‘Tank trucks in the street cleaning 
Aepartment of Seattle, Wash,, are general 
all-around vehicles, They clean streets by 
flushing them with water pumped from 
their 1,200-gallon tanks as they roll along 
at about fourteen miles an hour. Is any 
‘one's cellar flooded? A telephone call 
brings one of the, street. cleaning’ tank 
trucks, to pump the water out into its 
tanks ind carry it away 

Since they patrol the city streets all 
day, these trucks frequently find them 
selves at the scene of fires before the 
engines arrive, In that eage they connect 
hoses to their pumps and in a few minutes 
have (wo streams of water on the blaze 


DYNAMITE BLASTS PUT ROAD IN PLACE 


Dysaatrre charges blast a road into 
place in a startlin cess, For 
when a road Ww oss swamp oF 
soft land, five or ten years some 
elapsed before the filled-in material s 
led sufficiently for a. pe 

iment to be laid, Now a road 
ferous ground may be paved in months or 
within the year. The required “fll” is 
piled high on top of the marsh, studded 
with charges of dynamite. Explosion of 
the charges pushes the underlying muck 
to the sides and the fill settles immedi- 
ately into place, making a firm footing 


3 
NINE PEOPLE AT ONCE LOOK IN ONE EYE 


Sreaxcest of optical instruments is the 
fone invented by a German eye doct 
recently to 
dents to loo 
a microscope at the same time while he 
explains iis functions. A system of ey 
jeces and reflecting lenses like those in 
periscopes enables doctor and students to 
view the marvels of the human eye as 
magnified by a powerful microscope, 
lens through which the subject looks is 
adjustable and an electric. light in the 
apparatus permits the reaction of his eye 
to different conditions of lighting’ and 
focus to, be studied, 

An adjustable face frame and chin rest 
hold the head of the person being exam= 
ined in a steady position. 


BUILT-IN HOSE REEL 
WINDS ITSELF UP 


Watew your lawn needs sprinkling, it is 


a simple matter to spray it with the aid of 
a new built-in hose reel. Permanently 
installed in the basement and connected 
to the water supply system, it eliminates 
the need of fussing with a heavy coil of 
kinky hose 

‘The nozzle is held within easy reach, 
outside the house. A turn of a key unlocks 
the reel and turns on the water, and a 
gentle pull unreels any desired length of 
hose. After use, the key is tured again. 
Automatically a spring winds up the hose, 
locks it, and shuts off the water. 


M4 


FRAME SHOWS HOW CHAIR, 
RE-COVERED, WILL LOOK 
Ite 


A xew dress for the old chair is ¢ 
visualized with the help of this frame 
center panel, which is detachable 
and sunk in’ the relief semblance of an 
‘upholstered chair, All that is necessary 
is to unfasten this panel at the top, la 
over it a piece of upholstery material 
1nd fasten it into place again, Heavy wires 
hold the material closely in the depressions 
the relief. By this means the hou: 
fe may almost see her own chair com- 
plete before she makes her choice 


KENTUCKY HOME HAS 
FIREPLACE OUTSIDE 


Ax ovroooR fireplace aids a Kentucky 
home owner and his family to enjoy fresh 
air and sunshine during early spring and 
fall days when the air is inclined to be a 
bit chilly, The unique fireplace is built 
into the chimney of the house, facing out 
‘onto a wide porch. Fresh air and warmth 
are thus obtained. 


YACHT’S HULL CONCRETE 


OnseRvers at, Stockholm, Sweden, 
recently noticed a small white yacht sail- 
ing about the harbor. Her hull seemed a 
dead white shade, without gloss or luster. 
Tt was made of concrete less than half 
fan inch thick. ‘This is believed to be the 
first use of such material in a small yacht, 
though during the war larger boats used it 


BIG COPS NO STRONGER 
THAN LITTLE FELLOWS 


Do mic men make good policemen? W. 
Leonard Johnson, physical examiner for 
the New Jersey Civil Service Commission, 
finds thai size requirements for policemen 
are based on the belief that big 
fen ate strong By tests on 450 
applicants for police positions, 
he found that size bore no rela 
tion to strength in men over 
five feet six inches tall 

Further tests revealed that up to 165 
pounds, weight bore some relation to 
strength, but above that none. He said 
these facts showed that physical require 
ments for patrolmen needed revision, as 
size alone does not indicate efficiency 
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YOUR HAND LAWN MOWER 
NOW RUN BY POWER 


A.tanor-savinc device for home garden- 
cers is a new power drive attachment that 
ly be used with any standard type 
of hand lawn mower. The motor and driv- 
ing mechanism are mounted as a complete 
unit on the handle, A cross shaft with two 
rollers turns the mower’s wheels by fric- 
tion. ‘The whole apparatus is clamped in 
place with a few bolts. 
Either gasoline or electric drive can be 


supplied. A small electric 


motor takes its current 
& 


from a cord that is drawn 
behind the machine in the 
same manner as the cord 
‘on a vacuum sweeper, This 
drive is used. chilly for 
small lawns, On larger 
lawns a two-cycle gasoline 
engine pushes the mower, 
Ic will run for eight hours 
‘on one gallon of ‘gasoline 
The electric drive weighs 
forty-eight pounds and the 
gasoline drive weighs fif- 
four pounds, 


Aveachment clamped to handle of lawn mower 
en power to fun any” standard machine 
i tarm ihe ‘mowers, wheels "by. frition: 


PEDAL LETS YOU STEER CAR BY FOOT 


A pevice recently placed on the market 
by a Los Angeles, Calif., manufacturing 
firm enables auto drivers to steer by foot 
pressure for short distances. Pressing a 
foot pedal causes an arm to spring up and 
‘engage a spoke of the steering wheel. Then 
the car can be guided by a side-to-side 
movement of the pedal. 

‘This novel method of steering cannot be 


uused where there are sharp curves, to 
round. It is designed for open roads, when 
the driver wishes to light a cigarette, for 
example. A car can be steered only for a 
limited distance from one side to the 
other by it—enough to keep it going in a 
straight line or on a gently-curving road, 
‘The foot pedal extends out from the steer- 
ing column, between the clutch and brake. 


‘Above, the grip that catches a 
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LAST UNITED STATES VOLCANO DEAD 


‘Above, Mount 
Sruption. At 


Mow Lassen, in northern California, 
last volcano in ihe United States, wil 
never erupt again, according to the results 
Of a study of more than a year by R. H 
Finch and C, A. Anderson, of the 

cal departs 

fornia, The 

Mouni Lai 


that at Teast five times it has 
northern California with lava, 


River 


these caves, 


of which have not been © 
flow from at least 
while smaller “wet- 
weather” streams gush 
from others. These 
lava beds are the wil 
est part of Californi 


USE BICYCLE FRAME TO REEL UP WIRE 


As Aw aid in reeling up field telephone 
wires, signal men of the United States 
Army at Fort Sam Houston, Texas, have 
rigged up the frame of a bicycle’ on a 
motor truck, The frame is fitted with 
pedals and saddle and connected by 
sprocket and chain to axles on which the 
wire reels are mounted, Seated on it and 
pedaling as he would on an ordinary bicy- 
cle, one man reels up the wire while 
another guides it on the drums. 


ANY ESKIMO HOME 
IS CALLED “IGLOO” 


Maxy textbook writers and movie direc- 
tors think that “igloo” is the Eskimo term 
for “snowhouse,” says Vilhjalmur Stefans- 
son, famous Polar explorer. Actually when 
an Eskimo speaks of his igloo he may not 
mean a house of snow. After ten winters 
in the far north, Stefansson defines an 
igloo simply as “a more or less permanent 
shelter for man or beast.” It may be built 
‘of logs, bones, stones, sod, or snow, accord- 
Pedaling an old bicycle frame, 2 member of U. 8, Signal Corps in Texas resis up telephone wire, ing to the custom of the tribe. 
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Billions of bottles of beverages are drunk in America 
each year—Analyzed by the Government Pure Food 
Board, harmful ingredients are kept out of them—This 
article tells why locally made drinks may prove injurious 


0. QUENCH the Great American 
‘Thirst, eleven billion botiles and 
lasses of soft drinks are consumed 
every year—enough to fill a giant 

bottle as wide at the base as a city block 

and twice as high as the Empire State 

Building, the world’s tallest structure! 

This means that, if you are a law-abiding 

citizen in good health between eight and 

eighty, you probably will drink an average 
of one glassful a day during the three hot 
summer months. 

‘These sweet, fizzing liquids, pink, 
orange, green or amber, will cool your 
parched throat at the ball-game, at soda 
fountains, or at roadside hot-dog stands, 


By GEORGE LEE DOWD, JR. 


But what will they do to your health? Are 
they as wholesome and harmless as they 
look and taste? 

In most cases, you may rest assured 
that they are. The Government sees to 
that, They are tested and approved (or 
condemned) by Government laboratory 
experts. Because soft drinks contain a 
small percentage of food value, they come 
under the control of the U. S. Food and 
Drug Administration, To\ enforce the 
Food and Drug Act, the Department of 
Agriculture maintains a staff of $30 admin- 
istrative officers, chemists, and other 
specialists in Washington ' and sixteen 
other important cities. It is part of their 


job to analyze your soft drinks, even if 
they consist of nothing but charged water. 

Suill, there remains a certain risk, but 
there are tell-tale signs by which you can 
distinguish a good drink from a possibly 
harmful one. Unfortunately, the Federal 
authorities, under the law, have control 
only over bottled beverages and syrups 
that are shipped from State to State, but 
lack the power to test those that are'sold 
in the State where they are made. As 
State and other local laws on the subject 
either are sketchy or non-existent, the 
small local manufacturer often can let his 
conscience be his guide as to what he will 
put into his brew. 


N OTHER words, when you order a 
nationally distributed product, you will 
get a safe drink. Whether you stop for it 
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at the humble roadside booth or at a mar 
ie soda palace in the city, make 
ference, except, possibly, in the p 
‘when you buy’a locally’ made drink, a 
specially pink “lemonade” at carnival 
fair, or small circus, there is no. way of 
telling with what horrible concoction you 
may assault the inner man, 

Flow can you tell the diflerence whe 
the stuff isin a bottle? ‘The cap’ 
label will show you at a glance 
the drink is Government ‘ested or 

For example, almost all fruit dria 
contain artisciat coloring. Cap of ibe 
will tel you whether or not 
{ny has been used in making 
your ‘beverage. 10 10 has 
iis is no indication of poor 
quality. Nor need. you be 7 
frightened because it. has 
been “artificially: flavored.” 
Both artificial colorings and 
flavorings must conform to 
the standards of the Food 
and "Drug Administration, 
Sometimes, they are even 
ibeneficil 


PECULIAR quirk in 
human nature is re. 
sponsible for the use of 
these substances in most 
beverages. As a matter of 
fact, you would probably 
refuse a glass of your favor- 
te fruit drink if they had 
been left out of it 
‘The reason is this: When 
the juice is crushed from 
strawberries, raspberries, 
5, and ‘the like, it is cloudy because 
ie Fesidue from the fruit cells remains 
fn it, Americans won't buy a cloudy 
and so the manufacturer strains 
the juice through a filter or treats it 
with’ a clarifying chemical, such as 
kaolin 
Either treatment clears the juice but 
robs it of much of the taste and flavor 
that make you like it, ‘To replace them, 
the manufacturer has to resort to some 
harmless coloring and artificial flavoring, 
Fifty thousand pounds of coloring matter 
and five million pounds of fruit acid are 
‘annually used in this way. This increases 
the price of your drink, but you have 


jut as safe su getting ie at = ty drugstore 


a 


your own prejudice to blame. There is 


no harm in cloudy fruit juice 


NOTHER artificial process is brought 
into play in the making of root beer. 
You like it rich and foamy? The manu: 
facturer sees to it that you get it that 
way. The foam on root and birch beers 
and on sarsaparilla is a product of sapo- 
nin called “gum foam.” Only one type of 
saponin is harmless of non-toxic. All other 
kinds cause diffusion of the hemoglobin, 
that is, the red coloring matter in the 
blood, and, consequently, anemia. 
However, you may drink your favorite 
bbrand of root or birch beer or sarsapacit- 
la with perfect peace of 
ind so long as it is the 
product of a national 
‘manufacturer, because the 
Food and Drug Adminis- 
tration considers drinks 
hjs sort that contain 
ic saponin as adultera- 
tions, and rules them out. 
Jealously guarding 
both your health and 
your pocket book, the 
Government insists on 
realism” in the pictures 
on the labels. That does 
not mean that Uncle 
Sam sets himself up as 
an art critic. The author- 
ities have laid down a 
hard and fast rule that 
the manufacturer of a 
fruit drink cannot dis- 
play a picture of a fruit 
‘on his label unless the 
drink actually contains 
the juice of that fruit. All 


h in a Jong Court opin 
musing title: “The United 
vs Ninety-five Barrels 
le Cider Vinegar”! 
hhad be a pic 


ture of an orange on his label for man: 
ars and describing his drink as contain: 
‘oranges and orange peels 

wr to change his label 

uit juices to his product 


ther than destroy the value of his 
established trade-mark, he is now spend- 
Jing more than $100,000 a year for the real 


the popularity of fruit jul 
root beers, and other "soda pops,” sre the 
cola drinks. Here is a question thousands 
hhave been’ asking for Do they 
really contain a narcotic? They do, but 
very litte of it. In-addition to sweetening, 
acids, and carbonated water, they contain 
the juices of the coca leaf ‘and the cola 
nut, For the leaves the manufacturers 
have to send to South America, while the 
nuts come all the way from Africa, And 
all that to give you that little “kick” in 


"THE coca leaf contains morphine, but 
this is removed before its juice’ gets 
into the syrup. It is the cola nut that 
provides the slight stimulant—caffein, a 
narcotic. The question whether caffein is 
a habit-forming drug or not is still up in 
the air. In any case, the average bottle or 
glass of the drink containing it holds only 
about one-half grain, considerably less 
than the quantity in an ordinary cup of 
coffee, tea, oF cocoa, 

But the caffein in'a cola drink does not 
always come from the juice of the cola 
nut. Sometimes it is derived from coffee, 
tea, or cocoa, One manufacturer of such 
a drink is said to be the largest importer 
of tea sweepings in the United States, 

Are soft’ drinks, nutritious? Do they 
actually stimulate? May they be taken 
without fear of harmful 

These three questi 

in charge of the Water and Beverage 
Laboratory of the Food and Drug Admin- 
istration in Washington, answers with an 
emphatic “yes,” provided, of course, that 
the beverages” (Continued on pase’ 128) 
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Fokker Captures 
| America 


Tony Poke, in 19 
the tehmot 


of pave 


When Peace Came the Great Airplane 
Builder Faced Wild Times That Took 
His Wealth and Threatened His Life 


By ROBERT E. MARTIN 


|URKY morning in November, 
1918, in a dim old arsenal in 
Schwerin, German revolutionists 


were holding secret court. Thi 
prisoner was a slender, twenty-cight-yea 
‘old Hollander with a name familiar tot 
far reaches of the civilized world, He 
‘was Anthony Fokker, the Dutch designer 
‘whose fighting planes had carried Teuton 
aces to a thousand sky victories in the 
war just ended, 

For five years, Fokker had been work- 
ing day and night. The war had made 

im a Man of Destiny. 

From his birthplace on the far-of island 
of Java, he had come to Holland at the 
‘age of six, had become interested in avia- 
tion when the Wrights first, flew in 
Europe, had built a flying machine before 
he ever saw an airplane in the air. Then, 
after vainly trying to sell his machines to 
England, to Russia, to Italy, to Holland, 
in the days before 1914, Fokker planes 
had become the mainstay’of the air offen- 
sive of the Central Powers in the World 
War. 

‘Money had poured in. He had seen 
himself realizing his great _ambition— 
accumulating enough capital to become a 
big builder of commercial planes. ‘Then 
came the Armistice, and revolution sweep- 
ing the defeated nation; chaos, and Fok- 
eer’s capital disappearing like April snow. 

‘The revolutionists looted the banks, 
seized the factories, killed those who 
resisted. When the money was gone, they 
called on Fokker, marched him to’ their 
arsenal stronghold, and told him to s=nd 
to Berlin for large sums immediately or 


shows Henty Ford the principle of 
bad won in reliability race 


be backed against a wall and shot. When 
hhe returned to his lodgings, two armed 
guards walked at his side. 

But Fokker was more than a Flying 
Dutchman. He was a Fighting Dutch- 
man. He was thinking fast, determined 
to save his capital. When night came, he 
ut on the clothes of his landlady’s son, 
slipped past the guards in the dusk, raced 


miles off, on the main line of the railway 


Expecting pursuit. he rode like the 
wind, without lights, fearing each moment 
he would strike a hole or an unseen object 
in the dark. At the village, he hid his 
machine in a deserted garden. A freight 
was just puffing out of the station, He 
scrambled aboard, and, with thousand- 
mark ils stufed in his Boos, “rode the 
rods" to Berlin 


ATER. things quieted down. Loyal 

workinen wrote for him to return to 
Schwerin. Seeking to Keep his men 
employed, he tumed his plant into a 
canoe factory—and lost money. Then 
he tried manufacturing commercial scales 
and lost more money. A final blow, that 
seemed a knockout, determined him to 
leave Germany. The terms of the Armis- 
tice ordered practically all airplanes, an 
“especially, all machines of the D-7 type, 
destroyed.” Fokker's superionty was thie 
recognized by special mention in the 
Allies’ Armistice terms! 

But the cost of the advertisement vas 
too high. Tt ended his future in Ger- 
many. More than that, much of ‘his 


precious capital was tied up in D-7 planes 
and motors, marked for slaughter. 

Determined to outwit the Allied Com- 
mission, he hired out-of-the-way barns, 
fold cellars, vacant rooms, and in them 
hhid 220 pianes and 400 ‘motors. When 
the ‘Commission reached Schwerin, it 
found only a few government planes to 
destroy. 


TT HEN began one of the most amazing 
stouling plots of history. An airplane 
can't be hidden any more than an ele 
Phant. "Vet with spies on all sides, with 
the Allied commissioners, watching like 
hawks, and with the borders guarded at 
every point, Fokker transported nearly a 
‘quarter of 4 thousand planes and several 
hhundred motors across Germany and into 
neutral Holland, without detection! 

In long trains, of sixty cars, the 
rolled to its destination. "German sidings 
ould hold only forty cars, so. once the 
contraband material started on its way, it 
hhad to keep going. As each train neated 
the Holland line, a report of smuggling 
at another point’ along the border drew 
the cuards away. 

‘All railroad officials were carefully 
bribed, those in Germany with money, 
those in Holland with models of Fokker 
planes, bicycles, and sewing machines, So 
Wwell was the path of the goods “oiled” 
that when unmarked covers ran oUt at 
the factory, the last of the planes were 
hauled to Holland with “FOKKER” 
boldly lettered on the tarpaulins covering 
them! 

‘How much money Fokker made during 


ize 
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ing oe 
Contests inthe Rhoen"Mountaine. ia 


the World War, he will never know. He 
believes his profits mounted ly 
30,000,000 marks. Hut at least three 
Fourths of this was lost before he reached 
Holland, 


LEGEND tells how the Flying Dutchman 
hopped off at midnight in a mystery 
plane freighted with millions and flew his 
money out of Germany, In fact, he did 
build a special two-seater for sucha flight 


but he was too closcly guarded to make the 
Nop. Most of the capa that reached 
Holland came on a little yacht that sailed 
away from Travemunde ‘into the Baltic 
‘Sea one day, ostensibly on a pleasure trip. 

Another half ion dollars arrived in 
a battered old suitease. It was checked 
to Holland as belonging to the cook of a 
traveling diplomat. It got to its desti- 
mation Ranging by one strap, with both 
locks sprung and the two hal Ives gaping a 
half an ineh apart. But. miraculously 
enough, the fortune in bills of high 
denomination was intact. 

‘There is fomantic and little-known 
tale connected with the building of Fok- 
kere *money plane.” One day, during 


—— 7 


the war, he was yachting on ake near 

, when the daughter of a German 
por ves tirwon tie the voter free 
another yacht. He leaped overboard to 
rescue her. Later, they became engaged, 


AE coat sel Ci 
recognition to 
Bega decree that had sate him a Gere 
man citizen against his will, he designed 
the plane to carry two, so he could fly to 


transatlantic Sight, Fokker, with Byrd and hia 
th when it crated in tent at Teterboro Beld, 


3° 


Holland with his fortune and his bride- 
torbe. 

Later, when they did cross the border, 
by rain, Dutch officials refused to marry 
them. "Newspapers had reported that 
Fokker was a German citizen and he 
could not convince them otherwise, Only 
by appealing to Prince Hendrik, the 
Queen's husband, was he finally able to 
get married! 


APTER be sold the planes and motors he 
hhad brought from Germany, Fokker 
began manufacturing commercial machines 
in Holland. His five-passenger F-2 was the 
first cabin commercial monoplane ever 
touilt. It was the great-granddaddy of 
modem air-liners, 

In 1022, a sailplane comy 
held among. the Rhoen 
central “Germany, Here, the, Flying 
Dutchman, wearing a white handkerchi 

knotted at each cor® 
ner, a8 a cap, Was 
familiar figure. He 
piloted a soaring bi- 
pplane that had 
boat at his facto 
according to. speci- 
ications he had sent 
by wireless from 
mid-ocean, 

Once he jockeyed 
about in the rising 
air currents for thir- 
teen minute, carry 

4 passenger who 
filmed movies ofthe 
crowd below. - This 
‘was the first passen- 
er-carrying soaring 
flight on record and 
the first time mov 
ies were taken from 
a sailplane in flight. 

‘The next year, 
1923, Fokker planes 
made a dramatic 
entrance into America. James A. Mac- 
ready and Oakley G, Kelly, two Arm 
lieutenants, piloted one of the Holland- 
built giants, lifting five tons, on a non- 
stop flight ‘from coast to coast. ‘The 
single 400-horsepower Liberty "engine 
pulled the big machine across the 2,520 
miles in_a little more than twenty-six 
hhours. Coffee put in their vacuum bottle 
in New York was still hot when they 
landed within sound of the Pacific break~ 
cers at San Diego, Calif, 

This historic ‘mon 
beside a D-7, captur 
the aerial Hall of Fame at the Smithson- 
ian Institution in Washington, ‘D. C. 

By the time Fokker had sold $750,000 
worth of planes to the United States 
Army and Navy, he decided to establish 
an American plant and formed the Atlan- 
tic Aircraft Corporation at Hasbrouck 
Heights, N. J. In this plant were born 
many of the mounts that carried the aces 
‘of peace—Byrd, Balchen, Maitland, 
Hegenberger, Kingsford-Smith—to new 
conquests of the sky. 

“The Dutch designer was working at top 
speed. Conferences, plans, designs, kept 
hhim busy from morning until night. With 
factories in two countries, he rushed back 
and forth across the Atiantic with the 
regularity of a commuter. On one of 
these trips he figured out a way to sling 
extra motors (Continued on page 131) 


tition was” 
fountains of 
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lane now hangs 
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Blind Can Read Any Book with Aid of Electric Eye 


OR the first time in history the blind 

can now read any printed book. An 

electric eye in the “printing vis 
graph” virtually confers the gift of sigh 
Uupon the sightless. It instantly transcribes 
the ordinary print of a book into raise: 
magnified letters that can be read wit 
the finger. 

‘The machine, recently exhibited in New 
York City by’ the inventor, Robert E. 
Naumburg, of Cambridge, Mass., resem 
bles an office desk. When a ‘book 
inserted, an electric eye in a rolling « 
riage of brass roams back and forth act 
the printed page. What the “eye” 

roduced in embossed letters upon 
roll of aluminum foil at the machine's 
right. A blind young woman who had 
practised only ‘thirty days upon. the 
machine amazed spectators by reading a 
book as fast as the raised letters jumped 
up one by one beneath her fingers 

‘After being read. with the finger 
tips, the aluminum sheet may be pre- 
served for future reference or it may 
be run through a pair of rollers like 
1 clothes wringer, flattening out the 
Jetters, so it can be used again. | 

How the machine is able to repro- 
dice ink-printed letters in raised type 
is shown in the diagram on this page. 
‘The principle is simple, Two parts 
compose the machine—a transmitter 
‘nd a printer., ‘The transmitter reads 
the book, Its impulses are forwarded 
to the printer, which copies the let- L 
{ers in dots and lines upon the alu- 
minum strip as the printing carriage 
moves across it from left to right 

This is done by drawing six tiny beam 

ina vertical row, along 
ing. en 


for one of six printing bars in th 
the lowest one, for example 

tails of letters like “p's” and “g 
fone of the exploring beams strikes. the 
black part of a letter, it e 

responding printing. ‘bar. 


The bar. the 
imprints a dot or line on the aluminum 
depending on how long it is held in action 

‘A blind person can make the adjust 


ments needed in inserting a book, 
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Potomac Bridge Rises Up to Open 90-Foot Channel 


‘General view of the Potomac River an 


Watmenixe machinery ral 
tions of the center span 
Arlington Memorial Bi 

mac River at Washington, D. C., p 
ting river craft a clear’ passage. oth 


sections open upward on hinges like enor 
mous trapdoors, Machinery and counter 
weights for operating the two hing 


Sections are concealed below the bridx 
structure, In other bridges of this + 


these were placed in huge towers at ei 
end of the draw 

Since the Arlington Mem 
affords a clear passage of ninety 


‘open, it is said to be the largest bridge 
the lifting-draw type ever built without 
counterweight towers 


‘One man actually operates the two 
leaves of this unusual bascule draw. Every 
position of each leaf is shown him by 
colored lights on the table in front of hi 


eyes as well as by a huge moving finger 
the wall, He is in c 

tion by telephone with every other part 
of the bridge, which is 2,163 feet long. 


Model of windmilt boat 
will look when a 


MOSQUITOES USE CHIMNEY 
WHEN SCREENS ARE UP 


Iy some: southern p 


States, malaria-bearing mosquitoes are 
reported to enter houses through chim- 
neys, They choose this means of ¢ 
afier doors and windows are screened 
However, chimneys also can be barred 
against them, says the United States Pul 
lic Health Service, by hanging asm: 
quantity of naphthalene, of which moth 
balls are made, at the chimney top. 


WINDMILL BOAT AIMS 
AT HIGH SPEED 


Kwows as the “windmill boat,” the 
strange craft at left exists only in. the 
shape of a small model. A full sized boat 
built on the same principle should prove 
capable of skimming the ocean at high 
speed, its inventor declares. 

Louis Sher, of Philadelphia, Pa., who 
patented the craft, arranged vanes’ on a 
shaft so that they rotate it by wind pres- 
sure through vanes hinged at one edge 
only. As the shaft rotates the vanes swing 
edgewise toward the wind and then ov 
lap to form an unbroken surface against 
which the wind can exert pressure. 


ry 
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MODEL VILLAGE FOR OLYMPIC ATHLETES NEW OUTBOARD MOTOR 


ELECTRIC WORM DIGGER 
AIDS FISHERMEN 


AN AcctpeNT led to the invention of an 
elegti fishworm digger, 
st August, a party of radio men on a 
fishing trip at ‘Bass Lake, W wp 
an extension lamp on-a cord, with a metal 
stake to stick it in the ground to aid in 
«searching for worms at night. Electricity 
leaked into the ground through a defective 
lamp socket, Up came worms by. the 
dozen. Currents passing through the earth 
shocked them and they sought escape at 
the surface. 

"The result, was the electric “worm dig- 
gee” shown in the photograph, When its 
metal rod is attached by a cord to a light 
socket of automobile battery, all the 
‘worms within a radius of six to ten feet 
come up a minute oF two after the current 
is tuned on. 

One Braceville, II, man uses the device 
to feed his chickens, ’changing its position 
several times a day. A Joliet, TIL, golf 
Course uses a dozen to Keep away’ large 
nighterawiers” that spoil the greens. 


A now of miniature “cardboard” houses 
stands at the side of a California stadium, 
vere the tiny d bag sed 
for their weatherproof qualities. If 1 

prove impervious to rain and wind, they 
will serve as models for the village near 
‘Los Angeles that will house 3,000 athletes 
during the Olympic Games of 1932, 

‘When the contestants arrive from all 
parts of the world, each will find a house 
patterned after the architecture of, his 
gen country. Dwellings in French, Span- 
ish, German, and American styles have 
been modeled. Each provides lodging for 
four men. 

‘The group of several hundred houses, a 
1,200-foot-long dining hall, and. a Ia 
administration building will be laid. out 
streets like a city and as “Olympic 
Village.” Tt will be the first time since 
the games of ancient Greece that the 
athletes will be centrally housed and fed. 

‘Since the structures are as temporary as 
those of a “boom town” of gold rush days, 

nd sides will be covered with 
‘wood-fiber insulating board. 


IS COOLED BY AIR 


A sew type of outboard motor, devel- 
‘oped by a mid-western manufacturer, has 
a fiywheel which acts as a cooling’ fan. 
Blades cast into its rim draw air down 
over the engine cylinders. Vanes cast into 
the cylinder walis according to standard 
air cooling practice are cooled by the 
rushing stream of air from the whirling 
flywheel. 

Using an air cooling system with these 
engines has made.them lighter than those 
cooled by water, which, up to this time, 
hhas been the usual practice, This is an 
advantage, for these lithe motors, $9 pop- 
ular with ‘motorboat fans, often have to 
be carried about by hand, as frequently 
the engine is removed when the boat is 
not in use or when it is desired to use 
different motors in a boat, 


LEARN HOW TO BUILD GIGANTIC MIRROR 


Watex the biggest telescope mirror in 
the world was ordered, nobody knew how 
to build it! That was the situation until 
General Electric engineers recently an- 
nounced they had succeeded in making a 
five-foot two-ton disk of fused quartz, the 
largest mass of that substance in existence. 
The same process, they say, 
will build the 200-inch mirror 
for the California Institute of 


Technology, Pasadena. 

At the center of a huge 
room in the West Lynn, 
Mass, plant where the tests 


were made, a bright yellow 
glow the twelve- 
tric furnace where 
rors are built up, The 


entire thickness is formed with a spray 
‘of molten quartz, A steady hum permeates 
the room, the drone of eight hundred kilo- 
watts of electricity used in the heating 
apparatus, 
mirror will be large enough to hold 
les side by side, 


two automobile 


‘spray. At lett,» Bone! 
he tew 200-Inch mir 
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SUB, OUT OF WATER, 
SHOWS ITS “TEETH” 


‘A nic “fish” out of water is the British 
submarine Oxley, attached to the Austra 
lian squadron, as it was photographed the 
other day in dry dock, This unusual 
ture of an undersea fighter gives a 
idea of its “teeth,” oF the tubes from 
which it fires torpedoes, 

Unlike the torpedo tubes of destroyers, 
which are mounted on the open deck and 
can be, pointed like guns, the tubes of 
submarines are built rigidly into the hulls, 
‘Thus, when one of the deadly weapons is 
to be fired, it is necessary to “aim” the 
vessel at the target. 

‘The surprising height of the submarine 
in comparison with its narrow beam is 
also clearly shown in this picture 
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HIDDEN TEAR GAS GUARDS NEW SAFE 


Smovtp an unwary [ 
burglar aitempt, to open 
a safe of new design, he 
‘would suddenly burst into 
tears—and dash for the 
fresh air. A flood of tear 
2s accounts for the speed 
departure from the 
y of the safe. 
‘Any effort to bura, drill, 
or knock off the combina~ 
tion on the door of this 
ofrecer 
the blinding vapor from a 
hidden 
thus. rou 
in short order. 
So effectively did this 
device frustrate the efforts 
of two bandits to rob a 
Philadelphia concern  re~ 
cently that, police easily 
captured them as. they 
wandered, dazed and half- 
Blinded, about the build- 
ing in an effort to escape. 


“MIKE” HELPS KEEPER CARE FOR FOXES 


Wares valuable silver fox cubs squeal 
for food at a Thuringia, Germany, fox 
farm, the keeper, though he may not be 
near enough to hear them, knows imme- 


diately that they are hungry. Each cage 
contains a microphone, carefully 
Shielded from inqutstive paws by a 
guard of wire netting 

lectric wires lead from the 
microphone to the keeper's house 
where they are connected through 
clecting switch to a standard loud 
Speaker. By turning the switch, 
the keeper can listen in upon what 


is happening in any particular cage. He 
is thus able to interrupt fights that might 
otherwise prove costly or hasten to the 
relief of a cub whose whines suggest ill- 
ness, of perhaps only hunger or thirst 


BALLOON TIRE ON 
WHEELBARROW 


Evex wheelbarrows 
now have pneumatic 
tires, whose ait cushions 
make “work easier {or 
gardeners in the city 
fas of Birmingham, 
ngland. When barrows 
are. loaded, the broad 
rubber treads of balloon 
tires. on their wheels do 
not sink into soft ground, 
do not injure lawns, and 
are not_noisy on. paved 
walks. Tires are inilated 
with small hand pumps 
mir to those used for 
eyele tires, 


WALKER IN DELAWARE 
MUST SHOW SIGNAL 


Nici pedestrians on country roads in 
the State of Delaware are now req 
to show signals. ‘They must either carry 
a white handkerchief conspicuously 
Blaved or a ghted lantern, “Without & 
lisplay of the proper signais during the 
hours of darkness. Delaware walkers 
in the same class as a ship running with- 
‘out lights—he has no claim against the 
person accidentally injuring him, 


NEW YORK NOW PLANS 
MECHANICAL HEAVEN 


New Yorxers, according to Dr. Clyde 
isher, curator of astronomy at the Amer- 
ican Museum of Natural History, New 
York City, soon may see a working model 
of the heavens. Plans are proposed for 
erecting a planetarium, similar to the one 
in Chicago described in, an earlier number 
of this magazine (P. S. 

20), in the New York 
spherical dome will be the stage on which 
about 5,500 stars will perform for the 
benefit of snectators 
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Explorers Defy Death to Climb % Wild Himalayas 


Old Folks Can 
Play Around 
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BALL SHAPED OIL CAN 
SPRAYS LUBRICANT 


A New type of oil can, shaped like a 
ball, creates its own pressure for project 
ing a fine spray of lubricant. ‘The globular 
‘metal container has a nozaie, opened and 
closed by means of a hand screw. The oil 
fo grease in the gun is dissolved in lique~ 
fied 

When the container is shaken, the gas 
creates a pressure and forces a spray of 
lubricant through the needle valve if it is 
‘opened with the screw. ‘The can, it is said, 
is especially effective for oiling automo- 
bile springs and for coating metal sur- 
faces to protect them from rust. 


NEW SUBURBAN TAXI HAS 
THREE COMPARTMENTS 


Newest of motor buses for Ame 
suburban service is the “taxi bus,” a 
diminutive vehicle built-on the ¢ 
coaches, 

small fleet 

taxi opera " 


then carries it to the “taxi driver 
Change or transfers are issued to passen 
ers desiring th 

Each compart 
and exit doors worked by 
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NOW YOU CAN POSE YOUR | OWN v PHOTO 


A stuo1o in which you can 
ose your own portrait was 
demonstrated in New York 
recent 7. Se loventog 
Luther G. Simjian, photograph 
ic director of the Yale medical 
School. Visitors enter a small 
room alone and try the effect 
of different poses before press 
ing a button that works the 
hidden camera shutter. Mir- 
rors enable them to see what 
‘each pose will look like in a pic- 
ture before they press the but- 
ton, There are no attendants to 
make sitters self-conscious. 
For full-face pictures they 
face a mirror at the comer of 
the studio compartment. Press- 
ing the button causes this mir. 
ror to move vertically, uncov- 
ering the camera lens and snap- 
ping the picture. If profiles 
are desired the sitter faces a 
mirror arrangement at either 
side of the room and presses a 
button under ene of two open: 
ings. A concave lens in front of 
the mirror reduces the image 
the sitter sees from lifesize to 
portrait size 


baile fa three compartments, each of witch 


Eommodate ais passengers whove fare in taken by eachine, 


i City 


mm invented by H. Grindell 
scientist, The search: 

light came from what looks like the frame 
‘well AL the end of 

s that acts like a 

g glass on the rays of the search 
light. These passed first through a stencil 
fon which the advertisement was cut out, 
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Plane Hooked to Dirigible to Get Safe Aircraft 
a = DIRIGIBLE FLIES AS FREE 


BALLOON AFTER DROPPING 


Connecting 
Srednsee 


How comBINED PLANE 
DimicHBLe LOOKS IN 4) CONNECTOR — yrs 
UGH SOCKET cbthpiT UNTIL DETACHED 


DISABLED AlROLANE 
'Stecrion ‘URaps 


AY AS OAS BaG 
13 RELEASED 


CONNECTING MeMDeER aK AIRPLANE 
Ow DIRIGIBLE A SECTION 


if 


BIN SOCKET 
3M AIRPLANE 


MOw UNLOCKING MECHANISM 
RELEASES cas DAG IN EMERGENCY 


PHOT PULLS. 
BACK TH5 STICK 
TODETAHAIRPLANE TO REAR. 
FROMGASBAG™ CONNECTOR 


BILL for the appropriation of $50- 
(000 to construct a strange hybrid ——— 


aircraft, half dirigible and half air- 
plane, was offered in the last-Congress. WEATHER MEN TO | 


After'a hearing, the Army Air Corps was DISCARD KITES 
directed to test ‘its possible military value 
before action was taken on the proposed Pas calling for the use of 


appropriation, airplanes instead of kites in ascer- 
Meanwhile the inventor of the unusual ining conditions above the earth 
ip, George W. Hardin, a county pub- ate being made by the United 
lic school superintendent of Greeneville, States Weather Bureau, Experi- 
Tenn,, told Porutar Sctexce Monty ments to determine the value of 
that “his craft was a vehicle of many the idea are under way, Planes 
uses. A personal, or family, model would 
carry a commuter safely’ and swiftly 
between his home and his job, and take 
his family on week-end jaunis. Other 
models would carry freight, troops, or 
‘mail at 100 miles an hour, 
and passengers would ride in the 
upper, or gas bag, part of the machine. 
Should the airplane o lower section run 
uit of galing, ois moter al afore 
ling is unnecessary. The pilot pulls a 
lever that rope af the atplane section 
as shown in the diagram, and the gas bag 
floats away like a free balloon. In nor- 
mal forward flight the wings give added 
support and maneuverability. 
lardin is not an aeronautical engineer 
and as a result, he says, there doubtless 
fare technical flaws in his plans which the 
Army experts could correct. At present 
it lotended to make the ‘gus bag just 
large enough to lift pilot and passengers 
—thus forming a sort of aerial lifehoat 


equipped with self-register- 
ing instruments to. record 
conditions of free air will 
make daily flights, The 
Naval Air Corps and some 
‘commercial air transporta- 
tion companies have blazed 
the trail in obtaining 
Weather data with planes, 
‘The fact that the method is 
practical has thus been dem 
onstrated. Unusual signif- 
icance attaches to the exit 
of the old-fashioned kite, 
since it has functioned sat~ 
isfactorily for thirty years. 


Below in the foreground ie the port- 
ble mooring mast erected near the 
angar in which the world’s Biggest 
Sirship, Adon. a Being completed 


FLYERS JUMP TO ESCAPE 

DEATH’AS BOMB BURSTS 

Pracrtcrye bomb-lropping near Lang- 
ley Field, Va., two Army airmen released 
their last two missiles but no bombs fell, 
Looking over the side, the pilot saw the 
bombs caught in the’ plane's undercar- 
riage. Loop-the-loops and spins failed 10 
shake them off, Over the side went the 
two men with ‘their parachutes, A few 
seconds later, there was a terrific explo- 
sion, The airplane was blown to bits 


TRUCK MOTOR POWERS 
HOMEMADE PLANE 

Tue motor that “once drove a 1919 
model flivver truck on Hugh Zimmer- 
than’s farm at Omega, Okla., now runs 
the farmer's airplane. Zimmerman became 
interested jn aviation and built his own 
plane without professional assistance. 
For motive power he took the 
engine out of his old light truck 
‘Then he taught himself to fly by 
first taxiing ovee the ground with 
out wings, and then taking shor 
hops with wings in place. Now 
hae flies his children {0 school 
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TIE AKRON TO MOVABLE MAST 


AN opo-tooxrNe self-propelled vehicle 
is the portable mooring mast that will do 
away with ground crews for “walking” 
the U. S. S. Akron, world’s largest dit 
ible, in and out. of the titanic hangar in 
which she is being built at Akron, Ohio. 
The spidery pyramidal structure, eighty- 
five feet high, is carried on three cater- 
pillar treads—two for propelling it and 
fone for steering. It is driven by electric- 
ity, supplied by’ a gasoline engine driven 
generator carried in a central housing, 
This also contains the airship, mooring 

A light steel ladder fixed to the 
the tower gives access to the 
when she is moored to it, For the pro- 
tection of those who may have to use the 
Jadder, it is inclosed for its entire length 
in a steel cage. This prevents people 
from being blown off it in high winds, 
and gives them a feeling of security as 
they climb its eighty-five feet on slender 
steel rungs and narrow sidepieces, This 
Portable mooring mast is much’ larger 
than the one used for the U.S. S. Los 
Angeles, which has to be towed. 


of 


PAINT SQUARES ON ROOF TO AID PILOTS 


= ta 


CREM calldren, Bying es ts 


Ar crashes in landing and in taking off 
at Randolph Field, the Army's largest 
ul newest fying field, at San Antonio, 
Tesas, are rendered less likely by paint: 

ing huge checkerboards on the roofs 
‘of buildings surrounding the air field 
‘Mammoth squares of black and yel- 
low, selected as the most desirable 
design by Army exper 
visibility of the roofs from aloft and 
serve (0 mark the boundaries of the 
field as well as to warn airmen of the 
danger of crashing into the roofs in 
coming in for a landing. 


GALE TESTS PLANE 

Wixp roared at a four-mile-a~ 
minute pace through a new wind 
tunnel erected at the California 
Institute of Technology not long ago. 
‘The high speed was reached in a 
test, A 200-mile wind is sufficient 
to test any airplane model, and this 
speed is used ordinarily, 
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STREAMLINED AIRPLANE 
TIRE REDUCES FRICTION 


StwEAMLINED tires for airplanes, that 
cut the air as the bow of a ship cuts 
fealty are a recent product, ‘The new 
Tires, age roughly angular in crose-sec- 
tion, i) ‘their geen = a or 

int of triangle. They are clamped to 
Wheels of spell design by demountable 
rims, making the job of changing ti 
‘quick and easy and preventing. the 


from aiding when brakes are applied sud = 
denly of landings made with heavy loads, 
‘They carry but ten pounds of air 
‘The outer face of the wheel is unbroken 
by any hub projection, and the tire fi 
snugly to the rim, ‘Thus, when a tire is 
mounted ona wheel, there is a gentle 


curve from its pointed tread to the hub, 
aiving a shape something like what you 
would have if you held two saucers with 
helt uppe, rime Joined. The wheel is 
larger in diameter and width than aic~ 
ane wheels now in use, making room 
Yor larger and ‘better brakes’ within 
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FIRST AIR AMBULANCE BUILT FOR ARMY 


ARMY HAS SHIP TO SAVE PLANES AT SEA 


‘A spexoy white craft with the high 
flaring bows of a torpedo-boat destroyer 
is the United States Army Air Service's 
new airplane rescue vessel, H-1. She has 
been designed and built for use in Pan- 
ama waters. Should an Army aviator 
come’ to grief while flying over water, 
this smart-looking boat will come dashing 
Out to his rescue 

Not only will the aviator be 


AML ateel welded bin. de. 
save Army. planes 
‘nt are forced down at sea 


saved, but special equipment on the H-1 
enables her crew to salvage his plane as 
well. A crane amidships with a long 
boom will haul the plane aboa 
too badly damaged to tow. The H-1 
built of welded steel, and is sixty-four 
feet long, driven by Diesel engines 

Besides its plane-salvagi 
the craft will be used for general derrick 
work and for mine laying 


Gracerct as a bird of mercy is the 
U.S. Army Air Service's new flying 
ambulance, said to be the first plane con- 
structed especially for this purpose. 
Painted a gleaming white, the big Fokker 
hospital ship bears-a broad red cross, 
painted on her side. ‘Twelve patients, as 
well as doctor and attendant, can’ be 
exe er cae. The pt a 
‘open cockpit on top of the fuselage, a 
short distance behind the wing. The plane 
is a single-engined monoplane, 


FIRE EXTINGUISHER FOR 
PLANE IS AUTOMATIC 


As ruectmc flame detector i 
brains of an automatic fire-extinguishing 
system for airplanes, _ demonstrated 
recently by its inventor, Robert Irving, 
at Roosevelt Field, N.Y. It works on 
the principle that an electric flame con- 
ducts electricity, 

Pairs of electrodes, placed at strategic 
points in a plane, would be short-circuited 
the moment they were wrapped in flame, 
Instantly the extinguisher would go into 
action, spraying a chemical that puts out 
the flames. The whole apparatus weighs 
‘only twelve pounds, and in appearance 
resembles a small radio re 


the 


4 crons on its aide, AL tom, 
Tourteen, including doctor 


NEW SET OF INSTRUMENTS 
GIVES PLANE FULL TEST 


A xew set of airplane instruments 
makes a compact test kit for trying out 
2 plane's airworthiness. It is mounted 
asa single unit in a small portable casing. 
This “portable instrument board” is 


designed to be worn strapped to the knee 
of a Department of Commerce inspector 
as he checks planes for their certificates. 
Ke wil indicate take! time, gliding 


tain altitude with one engine cut out. 


0 


PISTOL GRIP SAW SET 
POUNDS TEETH IN LINE 


A Sew saw set that works as easily as 
pistol is expected to prove a con- 
venience for carpenters and woodworkers. 
A small anvil is attached to a pistol grip. 
Light pressure on a trigger draws a ham- 
‘mer back and compresses a spring. When 
the hammer is released the spring drives 
it against a tooth of the saw held in front 
of the anvil. An adjusting screw increases 
or decreases the force of the hammer's 
blow. ‘Though small, light in weight, and 
easily carried in a tool box, it does as 
ood work as large factory machines, 


tie 
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“T-SHAPED WEATHER 
VANE AIDS FLYERS 


To aw flyers about to land, a Chicago 
manufacturer has designed an enormous 
weather vane. In bringing his plane down 
the pilot _must know the direction and 
strength of the wind on the field below 
him. “He gets this information from the 
ew vane built in the shape of letter 
“T" rotating on ball bearings and topped 
by colored electric lights for night flyers 

A vertical fin at_the tail swings the 
crossbar into the wind. A small flapper, 
hanging below it and actuated by the 
wind, works a series of contacts that turn 
different lights on or off, These tell the 
pilot the strength of the round wind, 


GIANT SHOE IS BIG WARSHIP’S FUNNEL 


picture below shows what looks 
normous shoe, but it takes a lot 
ning and polishing than does any 
Seamen of H.MS, Warspite, 
ips, swarm 


real. shoe, 
‘one of Britain’s larger batt 


‘over the big sea fighter's shoe-shaped fun: 
nel, putting a “shine” on it. Slung in 
bo'sin’s chairs and on swinging scaffold- 


of the 


they dangle down one 
prmous smokestack like Mi 


wall, giving it a new coat of gray’ paint 
‘Smoke flues, from (wo separate sets 0 

boilers far below decks 
the deck level before being joi 
sive this great smokestack 
Had they been 


bulk. 


pierce 
head, besides tal 
side the ship 


‘Smoke flues fcom separate sets of boilers far below deck are joined together above deck to 


Zenel Beith seamen are hore seen 


ibe it a new cont of gray paint. 
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MAIL ROCKET IN TEST 
RISES 6,500 FEET 


Two hundred spectators in a field near 
bruck, Germany, were startled by the 
cof explosives as’the first mail rocket 
d into the air, They saw it flash 
cht upward out of the cloud of smoke 
in a few seconds fade from sight. In 
test the rocket carried only a few 
I cards, The five-foot model that was 
reached an altitude of nearly 6,500 
When it began to fall, a pair of wings 
unfolded, ‘and it glided 

earth 

ream of shooting mail across 
we Atlantic in a few hours by means of 

siant rocket planes. Such craft would soar 

the thin layer of air surrounding the 

rh at a height beyond the reach of pres 

lanes. Flying in this layer, called 

the stratosphere, they hope to” attain 
speeds impossible for aircraft of toda 
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Amazing New Paints Found by 


ers a= «Chemists 


Old Slow-Drying Pigments Go in 
Discard —Special Coverings Now 
Manufactured for Special Woods 


By MARSHALL ANDREWS. 


HEN a contractor's workmen research in laboratory is making paint Paint and Varnish Research, maintained 
painted the White House at handsomer, hardier, easier to manufacture by paint and varnish manufacturers at 
Washington recently, the Presi- and apply, and with a greater moisture Washington, D. C., and presided over by 
dential mansion received some- resisting quality HLA. Gardner, also is constantly studying 
thing like its sixtieth coat in 116 years of Some of the most important work with the problem, Practically all of the more 
white lead, oil, and dryer. This paint, paint now being done is that of the United than 300 paint manufacturers maintain 
unlike that which covers your house, if States Forest Service in its laboratories chemists. in theit own plants, who. are 
it is made of wood, and the interior wood- at Madison, Wis., and by field workers constantly seeking to improve individual 
work at any rate, serves a decorative pur- all over the country. The Institute of products 
pose only Peth 
Modern house paint, however discoveries in the field of paint 
must perform many functions in have been those of the: Forest 
addition to the one of merely Service in connection with the 
making the building look needs of special paints for special 
Foremost is protection, and woods and with the use of metal 
year science is finding an inci as an ingredient in waterproofing 
ing number of ways in which paint paint. 
can be made more effective in 
preserving wood 
Still, the decorative function is 
not forgotten. Paints today come 
in more colors and shades of color 
than ever. before. ‘The applica 
tion of paint has, in recent years 
heen undergoing a revolution as a 
result of the new facts about paint 
that have been discovered in a 
thousand laboratories. 
Quick-drying lacquers, made 
possible by the use of butyl ace- 
tate, are common. A paint manu- 
* factiurer recently has discovered 
a secret formula, by which house 
paints dry as quickly as lacquers. 
Paint is most important for its 
moisture resisting properties, The 
improvement of. these has long 
occupied chemists. Unceasing 


the most notable recent 


AINT must not only_ protect 

‘wood! from the weather, but it 
must itself be protected from the 
‘wool. Strangely enough, the 
coating of paint that adds’ years 
to the life of a wooden structure 
suffers constant attack from the 
material it protects. Chemical 
constituents of the wood, the 
wood texture, and moisture ab- 
sorbed by. the wood. and con- 
ducted by it to the paint all con- 
tribute to the breakdown of ‘the 
protective coating. 

Everyone has seen paint on the 
side of a house accumulate small 
blisters which, when broken, are 
found to contain a dark colored 
liquid. “As soon as this broken 
blister has dried, the loose paint 
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as soon as it is built, in the fight against wood decay through 
causing a wide difier- the use of punt in combating moisture 
ence in temperatures come experiments that have been con- 
among the wooden parts ducted since the World War with various 
of the structure. These metal ingredients. During che war days 
differences are naturally of frantic production, th: tendency of 
conducive'to the collec- damp airplane propellers to warp caused 
tion of moisture. much trouble, At that time, chemists 

Often mold is found devised the method of coating’ the wood 
to have accumulated on with aluminum leaf which, until recently, 
painted wood under con- was the most effective known, 
ditions of dampness 
Painting will not relieve )JOW, however, following exhaustive 
the situation, according experiments in which eighty-four dif 
to Browne. ferent types of coatings were used, George 

“Paint is not itself M, Hunt, principal chemist of the Forest 
toxic to fungi,” he told Products’Laboratory, has announced that 
me. “In faci, a few a coating containing aluminum powder as 
fungi can even'use it as the principal moisture resisting ingredient 
food. It is essentially a has been found the most satisfactory 

Not only does the use of aluminum pow- 

der result in a paint with a very high fac- 
tor of moisture resistance, but it may be 
applied with either a spray of a brush, 

In the long series of experiments 


beauty, 


hardens and falls off, leaving the wood 
exposed. 

hese blisters are caused by the mois- 
ture in the wood. Blisters on the sunny 
side of a house ‘are not caused by the 
action of the sun on-the paint. They are 
the result of the sun's heat vaporizing 
water in the wood. ‘The expanding vapor 
pushes. the paint away from. the wood, Much paint is now sprayed on. » meth 
‘and there is your blister. For that rea: °% made possible by new ingredients 
son, according to F. L. Browne, senior 
chemist at the Forest Products Laboratory surface coating that only slightly 


‘of the Forest Service, a southern expo- penetrates wood. Even if a coat- 
sure is not always the Best for house paint, ing entirely impervious to the fun- 
even though it may be considered best gus spores were constantly main- 
for the house tained over the surface of the 


wood, the infection is 
PURTHERMORE, a house built in the almost certainly present 
fall or winter usually will not hold in the wood to begin 
paint as well as one built in the summer with. The influence of 
or spring. The reason js simple, Houses a paint or varnish coat 
built in the cold months are more likely ing on decay is, there- 
to be exposed to moisture from rain or fore, a question of mois 
snow while under construction. Also, the ture’ content. 
house is usually heated from the inside Taking a leading part 


rrown'‘in United States. 


included in this re- 
search, some of the 
wood ‘panels were 
electroplated wi 
copper, covered wit 
vulcanized rubber 
‘enameled, coated with bakelite, or incased 
in riveted metal. A few of the coatings 
proved to. be more resistant to moisture 
than aluminum powder, but expense, diff- 
culty of application, and other considera- 
tions rendered them impractical from a 
commercial standpoint. 

Balky doors, stuck windows, warped 
and cracked floors, and teetering chairs 
dnd tables are the’ results of changes in 
the shape of wood caused by moisture. 
The use of aluminum paint, impregnating 
the woods with (Continued on page 130) 
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Insects Beat Man As Toolmakers 


Nature has given 
tiny creatures me- 
chanical means for 
sawing wood, drilling in 
rock, making loud noises, 
and producing a cold light. 
Also their manner of com- 
municating is subtle and is 
now being carefully studied. 


By 
WALTER E. BURTON 


UT a new horn on your automobile, 
and you will have a lot of fun lis: 
tening to it, and realizing it can be 
heard a half-dozen blocks away. 

But you would not feel so proud if 
‘you knew that a certain cicada, erroneously 
known asa seventeen-yearlocust, wasthink- 
ing as he watched you go by, “Shucks 
that fellow thinks he has something. Why, 
my ancestors were sounding more efficient 
horns than that when the Garden of Eden 
‘was in blossom, and doing it much better.” 

"The cicada,” one of the thousands of 
pioneer inventors in the insect world, long 
ago developed a noise-making device that 
can be heard a mile away. Inside the 
insect's body is a system of specialized 
chambers and membranes connected to 
two plates or drumheads on the underside 
of the body. By muscular action, these 
plates are vibrated and the sound pro- 
duced. ‘No automobile horn, radio loud- 
speaker, or other man-made device ever 
worked more efficiently. 

But that is only one example of strange 
insect mechanism. You could opera 
fomplete workshop equipped only with 
insect tools! 

‘The well-organized shop has equipment 
for making holes in wood and other mate- 
vials, There are several natural drills 
among insects. For very small holes you 
could use the ichneumon fly. Females of 
this species have an egg-laying tube that 
is four and one-half of more inches long. 


Selecting a tree, it drills a hole 
to a depth of about four 
inches. 

‘The egg tube has on its end a set of 
fine, sharp teeth that cut even the hardest 
tree as the tube is moved back and forth 
like a file, By selecting assorted sizes of 
ichneumon flies, you could have a com- 
plete set of miniature drills! 


FOR hiser holes, there are other efi 
ient boring machines. Certain beetles 
hhave drills that they use for making holes 
in acorns so that they can lay eggs in them. 
For half-inch holes, you could use a car- 
penter bee. The female carpenter bee 
Preparatory to laying eges, drills a half- 
Inch hole twelve or fifteen inches deep 
into a dead tree of post 

If you may want to drill something 
harder than wood, use the grub of a horn- 
tail sawily. After it is hatched, the sawily 
spends a long time 
inside the trunk of 
a tree, boring holes 
with its powerful 


& 


the meantime, 


general bind, 


Jour, 1931 


OF greene 


bug has ae 
that has been chewed to an leregulae shape, 


someone has cut the tree down, made it 
into a beam, and sheathed it with lead 
the grub hesitates only long enough to 
bite through the tougher substance. "For 
drilling rock, there is a certain ant that 
makes a tunnel through a foot of solid 
stone. 

‘Other boring machines might include 
tiger beetles, May bugs, locusts, mole crick- 
i oo om. ou wan a sig 
machine, you can go again to the sa 
which has an efficient mechanism for #3 
ing grooves in dead trees. Its two saw 
blades, side by side, work alternately back 
and forth so there is little strain on the 
insect's body. When not in use, the blades 
fl into eens jst ik 2 pocket 
‘An inventor might study this fly and profit 
ty producing an entirely new type of power 
saw as a result. 


JOHN C. PALLISTER, entomologist of 
the Cleveland Museum of Natural His- 
tory, told me the following story: 
"X contractor erected a. building in 
Cleveland. A short time after he had com- 
ai te ieee tae 12a a> 
complaint that the roof was 
Scabination “revealed “allnch hols 
neatly drilled in various places through 
the asphalt coating and boards beneath. 
Recent labor trouble was thought to have 
‘caused some of the contractor's enemies 
to do the drilling. Then, when work of 
replacing the roof was started, someone 


5s 


otic a beetle emerging from one of the 
les. 

‘The insect was captured and taken to 
Pallster, who identified it as a type of 
insect found in southern countries, Its 
moter had lai er eggs in the ping tee 
that later Became a beam in the building 
‘The larva, after reaching maturity 
tought the out world by born hough 
Part ofthe beam the shetng bord aed 
the asphalt layer. 


10 MAN-MADE drill compares in efi- 

iency with that of the ichneumon 
The front feet and legs of the mole 
ot five the seam stove, The wer, 
¥y employing sound engineering principles, 
can raise weights many times a8 great as 
that ofits Dody. "The spinarettes of a 
spider form a complete silk-factory, and 
the product is stronger than man-made 
fibers of the same sort. 

For ages insects have been using chisel, 
pincers,” punching machines, hammers, 
Spades, avi, hypodermic ‘needles wih 
which to administer anesthetics, measur- 
ing. instruments, sewing machines, luc, 
cement, silk underwear, armored’ suits, 
shingles, paper, cardboard, and scores of 
other things that man,a newcomer, proudly 
thinks he invented oF discovered. 


ALTHOUGH a great many of the insects 
spiders are content to go about 
in the clothes that Nature ave. them, 
‘others construct robes in which to stay. 
‘The oak tortrix isan ingenious tailor and 
builds its overcoat out of a leaf. Using 
‘one that has a slightly curled edge, he runs 
4 silken thread from this edge to a point 
‘on the opposite edge, drawing the line 
taut. ‘Then he constructs numerous par- 
allel threads. By weighing down one or 
more of these cross threads, he causes the 


tightens, then takes up the slack in the 
cones with the weight. The leaf, as a con 
sequence, is rolled up a little. ‘This oper 
Stion ts repeated until the leaf has been 
curled into a comfortable shelter in which 
the insect can hide. 

If you examine, under a microscope, 
the needle that the honey bee carries for 
stinging, the (Continued on page 134 
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Famous Sphinx’s Face Lifted to Save Mighty Figure 


No toxcer is the Sphinx’s 
head in danger of falling off 
Engineers of the Egyptian gov 
ernment recently have been 
siving this world-famous figure 
A face-lifting treatment. The 


eure. ‘Above, Sphinn free ef sands 


became visible in its entirety 
three or four years ago when 
engineers removed the sand 
that had buried its lower half 
Now it stands in the midst of 
2 huge excavation, with the 
head towering as high as a five 

y building above the huge 
280-foot claws 


THREE COLORS IN 
FLASHLIGHT 


A viasutase that gives 


supporting headdress has been 
put back in place, and some of the worst 
ashes in the face have heen eliminated 
ge figure, with a human head 
and the body of a'lion, was going to 
pieces. Six years ago, a party of tourists 
were startled by a loud crack. An enor 
mous chunk of the headdress tumbled to 
the sand, When an inspection followed 


other serious cracks were found. Erosion 
hhad cut deeply into the neck. ‘Though the 
Sphins’s face still bears some marks of 
human and elemental depredations it is 

In recent times the Sphinx has under- 
gone radical transformations. For the 
first time in 3,600 years the huge figure 


STRANGE SCREW GIVES EGYPT WATER 


Ax UxvsvAL method of, 
raising water from irriga- 
tion canals to fields is 
employed by Egyptian na- 
tives on the banks of the 
River Nile. They have 
rigged up a rotating screw 
about two feet in diameter 
inside a wooden cylinder 
about six feet long. One 
tend of the device is placed 
in the canal, with the upper 
fend projecting over its 
bank at the level of the 


a crank at the 
upper end of the screw 
shaft lifts water out of the 
canal, This method of 
raising water is said to be 
efficient for low lifts, and 
a similar device has been 


‘With this primitive wooden serew, trae 
top, natives in Beype raise water from 


used in the Nile delta 
region for centuries 


ree colors of light by the sim- 
ple operation of turning a knob at its top 
is the product of a Chicago, Ill, manufac 
turer, The knob moves a screen in front 
of the light, resulting in a red, green, ot 
white beam, The flashlamp is lit by 
push button on the handle as is any ordi 
nary flashlight. A clip at one end allows 
it to be worn on the belt, or attached to a 
motor car as an emergency tail light, 


Pt 


ois, ® 
Earthquakes Made with Dynamite 
Find Hidden Fields of Oil 


TRIM little motorboat, with two dynamite shock will take to 
‘odd-shaped masts carrying wires reach them through the Bret 
n crosstrees, glides into a Louis- earth or water. . 

jana bayou and comes to rest. If one party detects the 
One of the crew lowers a metal globe into earth ripple long before the 
the water from the stern of the craft. A observers at equal distance 
few minutes later, from a distance of a from the blast in other 
couple of miles, comes the muffled boom directions, it is “warm” on . 
of a dynamite explosion, The globe is the search for oil. The 
hauled up; the boat chugs on its way. speeded-up earth waves 

‘The strange behavior of its crew might show the presence of a 
puzzle an observer until he leaned that “salt dome,” or underground 
these men are using the latest scientific deposit of salt through 
method to hunt oll—by producing arti- which they travel more 
ficial earthquakes with dynamite blasts. rapidly than in earth or 
‘They ‘are ‘oll prospectors for a great rock, between the blast and 
refining company, which has discontinued the ‘observing party. Oil | 
the old hit-or-miss fashion of hunting men know that the chances 
well sites, Recently it. sent exploring ate good to find oll near a 
parties through the Mississippi delta salt dome. 
region of Louisiana and through two coun- By repeated blasting, the 
ties of southern ‘Texas in a systematic best spot to deill is found, 
search for potential oil 
fields 

‘The work in Louis- 
jana was made difficult 
and arduous by. the 
floods and swamps of 
the section under. ex- 
amination, A whole 
fleet of boats was used. 
including observation 
craft, a sea sled, and a 
dynamite barge, and 
where boats could not 
penetrate the observers 
waded knee-deep with 
sclsmographs on ther 

“The method used in 
the search is as follow 

‘A. 500-pound. charge 
of dynamite is planted 
At some point on land in the region to be 
explored. In a measured circle around 
this spot, at distances of several miles, 
partis take up thee stands with ses 
graphs, if on land, or with ‘geophones, 
Underwater adaptations of these earth- 

ke-detecting instruments, if on the 


‘The men at the scene of the blast fire 
the charge of dynamite and broadcast, 
at the same instant, a radio signal to 
the distant observers. The radio signal 
reaches them instantaneously. Then 
they wait to see how many seconds the 


‘Above, from the stern of the 
te 


‘probability of il, 
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PLANS HOMES OF ALUMINUM AND GLASS 
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LISTS FOUR WONDERS 
OF THE UNIVERSE 


Witt. the suburbanite of the 
future sit in his living room behind 


walls of um, while sunbeams 
stream in through ultra-violet 
transmitting glass? ‘Two New York 


architects thus vision the  ultra- 
modern home in the suburbs, A 
model three-story house built along 
the modernistic lines they propose 
‘was exhibited recently in New York 
City to a group of 

‘The outside wall 


aluminum, backed with insulating 
‘material, only three inches thick. The 
metal is slightly corrugated to prevent 
reflection of sunlight, 

A. seventeen-foot window of special 
glass, which transmits ultra-violet light 

‘one entire side of the two-story- 

room, At night, neon tubes 

like those used in advertising’ signs supply 

illumination. Floors and beams are of 
steel throughout. the house. 

A library on the top floor, lighted by 
skylights, has a ceiling of aluminum foil 
‘The rest ‘of the upper story is given over 
to a sleeping porch and an inclosure that 
can be used for sun bathing. 


FOUR-FOOT DIAL SHOWS 
PHONE’S MYSTERIES 


‘Ture intricacies of using the dial tele 
phone come easily to students at a 


western secretarial school, where a four- 
foot dial was recently rigged up to explain 
its mysteries. 

Not a dummy, the big dial actually 
works. It is connected with two tele- 
phones, an amplifying apparatus, and a 
Toudspeaker. 

a number, the loudspeaker reproduces, 30 
that all may hear them, the typical sounds 
that will be heard: and the instructor 
explains to the pupils what 


Watex anything goes wrong in 
the house, from the furn: 

the radio, a Los Angeles, 
resident has but to step to the 


‘The organizer of this novel 
service first got together a large 
staff of experts in many house- 
hold crafts and trades. Then he 
eauipped, them "with speedy 
motorcycles. 

‘The odd shape of the vehicles, 


patterned after 
attracts attention as they speed 
through the streets and results 
in making his service more 


employed is bonded and is thor- 
oughly trained in his line as an 
electrician, radio repair man, 
plumber, carpenter, or expert in 
gas fixtures 


Revistxc the wonders of the universe, 
Sir J. Arthur Thomson, British zoologist, 
suggests there are four of them, ‘The 
first, he says, is the power that keeps 
stars and planets spinning on their axes. 
Immensity of space is the second. Third, 
the delicate mechanisms needed for the 
life of even the smallest of insects. The 
orderliness of Nature is fourth, 


INSECTS THWARTED BY 
SCREENED CHAIR 


Frexpoat from insect pests is guaran- 
teed by a novelty among rocking-<hairs. 
A frame surrounds the user and incloses 
hhim on all sides with screening. Flies and 
mosquitoes buzz harmlessly ‘on the out~ 
side, while he rocks in comfort. The 
frame is collapsible for easy storage 


‘When the instructor dials 


MOTOR BIKES SPEED HOME REPAIRS 


to 
calif, 


phone and at his call 
anily one of a fleet of repair 


bungalows, 


‘known. Each of the men 


used by experts ia 
2'Ees Kngeies corps of hurey-up house’ repair men. 


Jou, 1931 


‘American ralroad rails have 
ovone at left and now the 


METEOR CUTS 
LIGHT WIRE 


A. stervor’s prank re- 
plunged the town 
of Herman, Nebr, in dark- 
ness, The heavenly missile 
falling during. the night 
clipped ‘a main. transmis 
Sion'line. “Then it dug a 
fifteen-inch hole in the 
round, "where witnesses 
fay it lay spouting flames 
for hours, Electsic repair 
men hurried to the scene 
to splice the first recorded 
break made by a meteor 
When the object was re- 
covered, it was found to 
have ‘been fused Tinto 
shape grotesquely resembling a small pig. 
Meteors of this size seldom reach the 
luckily for its inhabitants. But 
specimens of more than fifty tons have 
been recovered. An Oregon miner became 
the first person on record to run away 
with a big’ meteorite when he carted a 
fifween-ton specimen from a field, whose 
owner sued successfully to get it back 


RAILWAY TESTS SUPER-RAIL 


Heaytest used by any railroad in the 
orld is 3 “super-rail” that was tested for 

service recently by the 
Pennsylvania Railroad. A 
yard of it weighs 152 
pounds, or more than the 
average man, It will be 
about three-quarters again 
as strong as the rails now 


yard, In the picture it is 
Compared with one 


these and with a six 
pound rail of fifty years 
ago, showing how rails are 
keeping pace with in- 
creased size of engines, 


1 from the 


TILT LONDON BUSES TO 
PROVE THEM SAFE 


Over on its side until it seems as if 
it must fall, a double-deck bus tips upon 
a metal cradle in a London, England, 
testing ground. An engineer watches big 
dials that register the slant in degrees. He 
signals that it has passed its test for top- 

iness, and the bus is lowered to 
earth. Thus a London company makes 
sure its buses will not overturn easily 
when in a collision of on a curve, 


2 


RUSSIAN FIRE CHIEF 
IS STRIKING FIGURE 


Soviet fire chief 
like when he goes into action is rev 
jin this unusual photograph, IL was 
snapped in a railroad yard by a photog 
rapher who arrived on the scene just. as 
the chief was signaling his men to bring 
up their apparatus, 

Ready for any emergency is this strik- 
ing figure. as his costume indicates. An 
auto hom at his side and signal flags aid 
hhim to give orders to the brigade he com: 
mands. This is necessary because vocal 
instructions are out of the question for 
him, A gas mask covers his entire face 
to shield him from smoke and noxious 
fumes. His helmet carries a spike to 
ward off or break up falling fragments 
of masonry and glass that would cause 
injury if they Innded solidly. 


‘Mar 4 Russ 


ALARM CLOCK COOKS HIS BREAKFAST 


A sintrur attachment for any 
alarm clock converts it into an 
instrument that will start a stove 
or a radio by electricity at the 
same time that it wakens the 
sleeper. The inventor, Alfred 
C. Alves, of San Antonio, Texas, 
uses it to turn on a fight and 
cook his morning toast 

The necessary apparatus con- 
sists of an electric switch in the 
form of a hollow cylinder fitted 
to the side of the clock. The 
uncoiling alarm spring closes two 
electric contacts, turning on the 
current, By using a multiple 
socket, not only can a light be 
tumed on, but several different 
appliances may be started work- 
ing at the same time 

In cold weather the device 
could be adapted to close the 
windows and turn on the heat 


‘A.C. Alves, San Antonio, Texas, ex! 


weed to make 
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HEAT FROM SUN'S RAYS 
MAY DESTROY DJAMONDS 


Reseacmurso a miniatie astronomical 
telescope, the model stwn below is a 
replica of a fifteen-for-high “solar fur- 
nace” to be built at the California 
Institute of TechnoP&¥; at Pasadena, 
Cli" & expected tt this paver 
‘burning glass” will beable to collect and 
concentrate enough of the sun's heat to 
destroy: diamonds. 

Nineteen lenses focus'he sun's rays at 
cone point, where itis hope & temperature 
of 4,300 degrees centigradewill be main- 
{ained—a temperature about 000 degrees 
higher than that at. which diamonds 
vanish in vapor, This heat, whiléntense, 
is still below the temperature of the'se: 
face of the sun, while its interior heat is 
confidently believed to be many thousands 


RAILROAD CARS RUN ON RUBBER TIRES 


Oppesr of railway conveyances is a 
mechanical snail” recently tried out by a 
French railroad on a branch line between 
Issoudon and St. Florent. Like the shell 
carried on its back by that lowly animal, 
this queer vehicle supports the front end 
of a pussenger car. Its sicwheeed auto- 
mobile chassis, complete with headlights 
and horn, tows the unique contrivance 
along the. tracks, 

‘The rubber wheels, with which both the 
asoline-driven car and the passenger car- 
riage are equipped, are an innovation in 
railway use. ‘They'are expected to reduce 
the noise and shock of railroad travel and 


AMERICA’S GIANT a 
TELESCOPE IN USE 


‘Tus month the biggest tele | 
scope ever made in America will 

begin to reveal the wonders of 
the sary to students at Ohio Wes- 
yan University, at Delaware, 


Thus comes true the dream of 
the late Hiram Mills Perkins, for 
fifty years a member of the uni- 
versity’s faculty. A few years ago 
he died a poor man because he 
had given virtually every cent, of 
the $250,000 he amassed during 
a lifetime to purchase the, tele 
scope and an observatory to house 
it, Living on a modest scale and 
{timing over to the university the 
profits of his judicious invest- 
ments (he attempted to do it 
without making his name known) 
this one man has brought to @ 
college of only 2,000 students an 
instrument whose power is sur- 
passed by only two other tele- 
scopes in the world. 

Moreover, its sixty-nine-inch 
aitrar, which U. S. Burean of 
standards experts guarded watchfully as 
it cooled for eight. months in the mold 
(P. S. M., May, 28, p. 48), is free from 
slight imperfections that mar the 100-inch 
telescope at Mount Wilson, Calif., and 
the seventy-two-inch reflector at Victoria, 
B. C., and is therefore expected to be 
practically as effective as the larger ones. 

Tt is the first telescope of its size to be 
dedicated, primarily for the use of a 
university's students. 


rer built tn America 


of degrees hotter. The heat of some 
of the more disiant and larger stars 
reaches an incomprehensible figure, 
to make passengers more, comfortable 

Especially in Europe, the need for 
economy in branch line traffic has led 
to strange vehicles. Faced with bus com- 
petition, an English line developed the 
‘orale described in recent issues, of 
this magazine, a novel type of auto bus 
that can travel either on roads or rails 
In this country, Diesel-lectric cars have 
been introduced in recent years wherever 
traffic does not warrant the running of 
full-sized trains. Each of these innova- 
tions shows the influence of the automo: 
ile and the competition that road motor 
vehicles have forced upon the railroads. 


We built alter ens’ model 


BARBED PENCIL CLIP 
CLINGS TO POCKET 


Viervatty impossible to lose is the 
pocket pencil equipped with a new clip, 
When it is slipped over the edge of the 
pocket, two little barbs catch in the cloth, 
‘The clip can be withdrawn when a spring 
at the top is pressed, releasing the barbs. 
‘The inventor got the idea when a fishhook 
was accidentally caught in his clothing 


HURT. BY PERSEVERANCE 


Praseveraxce is usually regarded as an 
admirable trait, but Dr. W. J. Pinard 
English psychologist, finds it is often over- 
done. His experiments showed that many 
Brople stick to plans or ‘projects Tong 
after hope of success has passed. 
doing so they often become sensit 
rebellious, and nervous. 


Two fehhookl 


‘barbs on this pencil lip 


Jory, 1931 oa 


Five Minutes of | MECHANICAL RACK WHIRLS CLOTHES DRY 


TROX 


AxowxD and_aroind 
ieeeraliah. walks 
SUMMER HOTTER BUT lis 
| ‘SUN'S HEAT IS LESS 


i this novel co 


you why August is 
Tinely tebe hotter than June, though 
the sun la then nearer te the ering, 


THE. fact that spring and summer 
Fetly row water cused 
vy fhe celina at whch the 
As the world travels through the 
spring months, the changing position 
OTES dang setae tote 
Sin) ip th norters Romper 
toed he slr 
rom he sen Starla expec 
the Rote ener when he apes 
| amount of heat is being received, 
te nda une Hat Aa. 
srreryns now nap to be or 
eae meal” Wi 
2 an evasion of the 
sige il i he swe, At 
colon he aon sins tro 
Song dy en snot 
seat jet the pounds sory 
Meat eed a acy 
tug he sor gh tt, 
font rd a ceed an 
absorbed for about eighteen hours. 
real ty sadly ceng 
anu‘ esi te frond and r 
sheen wate and weer dn 
age ft st f 


SIGNPOST AIMS PIPE 
AT MT. WHITNEY 


“Waticnt is Mt. Whitney?” This was a 
question frequently asked by visitors to 
Lone Pine, Calif., before an odd signpost 
pointed out the famous peak. A notice 
board and arrow indicate the general diree- 
tion of Mt, Whitney. Farther down a 
piece of pipe is attached. Looking through 
this, visitors are left in no doubt as to the 
famous peak’s identity, as they can easily 
distinguish it from other peaks of the 
Sierra Nevada range. Mt. Whitney, 14,496 
feet high, is the loftiest in United States, 


until the 
rays combined with shorter days and NEW FOUNTAIN PEN os 
Tonge ‘nights “bring cool atria FILLED BY WINDING 
‘The process is well illustrated by | A xew fountain pen is filled by turning 
a cash account. Suppose that a boy | the end of its barrel while the pen point 
Starts selling magazines through the | is immersed in ink. Tt was recently put on 
summer with $50 in the bank. The | the market by a Toledo, Ohio, manulac- 
first week in June he makes $24 and | turing firm. Turning its barrel in. the 


nds $16 for expenses, The second | opposite direction empties it. This device 
Week he makes $28 and spends $18. | Works without the aid of a rubber sac 
The third and fourth he makes $52 RNS fe eee 
and $36 and spends $20 end $22. 
through July ‘and August 
rakes $4 less each week and spends GEESE CHANGE ROUTE 
$2 less, but in spite of this steady 


Mritioxs of wild geese have changed 


io monthe decrease of income after | no tielOx of wild geese have, changed 
Jime the boy's bank account reaches | —‘Nnerica because of the handiwork of one 
its maximum of $136 in the second man. Jack Miner, Kingsville, Ontario, 
treek of August, just when the worlds | a Jack Miner, Kingsville, Ontario, 
heat account” also shows its maxi- | that attracts almost all the wild pese of 
mum deposit this continent on their seasonal flights 


L xs between the north and the south. 
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Thousands of Pills for Human [Ils Turned 
Out Each Minute by Whirling Machines 


WHERE do, the pills that you take 
for a headache or a stomach pain 
come from? The pictures on this page 
made especi 
Moxraity in 
tory, tell 
turned. into finished pellets for human 
‘consumption, 
Blue pills and_pink ones, large and 
small, pour out of machines’in this fac 
y thousands—1,300 a minute from 
ichine, 3,000 from another. Bat 
if mechanisms seize the raw drugs 
and reduce them to a powder before 
stamping and molding them. All pre 
cesses in their manufacture, except weigh 
ing and portioning the ingredients for 
each batch of pills, are carried out by 


‘Strange and unfamiliar to the layman 
are ames on labels 


attached to. bags, boxe 


however, are 


Mia pellet that 
be ‘crushed to 
Between the fi 


‘Pill makers take no chances, and in this laboratory each 
‘atch of pills fs tested. in the glass vessels the chemist can 
fee what happens in the nomach when pills are taken 


Tie 
fen above, al of the bottles are full of 


Joy, 1951 6 


Strange Faces of Monsters You 


Can See on Water or in Air 
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‘Builds Bus for Summer Home 


Lixe an armored tank in outward 
‘appearance, one of the strangest of auto 
buses was’ built by a French engineer, 
This veritable house on wheels takes h 
and his family on pleasure trips ol 
duration, 

driver sits in the living room, a 
seen in the photograph directly below. The 
motor is beneath the living room table 
‘This arrangement provides spacious liv 
ing quarters. At the rear is a bedroor 
with comfortable sleeping accommoda 
tions. Kitchen and lavatory occupy ind) 
vidual compartments. 

When a canoe carried on the ro 
sunlight streams in throu 
Tatticed ‘window in the ceiling. All the 
necessities of a hunting trip—guns, fi 


ing tackle, and other sporting par 


The twenty-three-foot car is a good hill 
climber, weighing only 3,500 pounds 


Eoowed. "The 


AUTO IS MOTORBOAT 
‘WHEN ON PONTOONS 


AN  AvToMomILE was turned into a 
motorboat recently by two Texas fisher- 
‘men as_an aid in reaching their fishing 
camp. This odd craft consists of two pon- 
toons tied together in a parallel position 
by bracing. It is fitted with propeller and 
rudder. When a car is driven onto it, the 
rear wheels rest between two friction roll- 
ers on each pontoon, 

The car is locked in place with chain 
bolts, the ferry is shoved off, and the auto 
staré up, just as if it were being driven 
on dry land. Its rotating rear wheels 
ause the propeller to turn, driving the 
pontoons it a smart pace. Since its 
Steering gear is connected to the fers 

t, the steeting wheel functions just 
as it, would on a land road. There is no 
relation, however, between the speed 
shown on the auto's speedometer and the 
actual rate at which the improvised ferry- 
boat is passing through the water. 


‘Texas Sahermen have tarsed thei 4s veritable motorboat by running it onto 
toons fastened together. ‘The rear wheeis furnish the powet to turn the propel 
the erafe throu the water. puided by the rudder which in hooked fo steering wheel, 


Tory, 1931 


RADIO WAVES BARRED FROM THIS ROOM 


AMERICAN FIRMS ADOPT 
THIRTEEN-MONTH YEAR 
Wrrnovr waiting for the proposed 


revision of the thirteen-month » year 
scheme by the League of Nations in 
October, 115 American business firms 


have now adopted the new calendar, 

In 1927 the League of Nations sug 
gested that the present calendar, with its 
‘unequal lengths of months, was not suited 
to modern business conditions, It pro- 
posed a new year of thirteen months of 
twenty-eight days each, Such a calendar 
would leave one day in each year that did 
hot belong to any month. "This day fs 1 

set aside as an international holiday 


RED FLARES DESIGNED 
TO GUARD MOTORISTS 


EspectaLty designed for motorists is a 
new type of signal fusee resembling the 
red danger lights that railroad men us 
Should a motorist find it nece 

ie a tire on the road 


Tue most sensitive radio set 
jn the world could not pick up 
a single station from within a 
room at the Westinghouse Re- 
search Laboratories in East, 
Pitisburgh, Pa. It is a large 
cage of metal screening inside 
which an engineer measures the 
sensitivity of experimental radio 
tubes and circuits, Even the 
electrical “click” made by the 
snapping of an ordinary electric 
light’ switch would interfere 
with this work 

Tt_has double walls. The 
outer one is a fine mesh screen 
of galvanized iron wire, and the 
inner one of copper wire. There 
is but one point of contact be- 
tween the double walls. Even 
electricity for lighting this 
strange room is passed through 
special filters so that it will not 
disturb the delicate experiments 
cartied on within it, 


and places them ahead and to the rear 
Of the machine, Their brillant red glare 
is an unmistakable warning to approach- 
ing cars that someone is working on a 
machine at the roadside. In addition to 
protecting the working motorist, they fur- 
hish illumination for his labors 

Each fusee will burn for ten minutes, 
siving off ample light for ordinary road: 
Side work like changing tires. The fusees 
when lighted can be stuck into the ground 
into joints between concrete slabs of 
which the read is formed, oF into fences 
Co posts at the roadside. 
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NEW TOOL SPEEDS UP 
GRINDING OF VALVES 


Ix AN effort to eliminate warping of 
valve heads, many automobile manufac- 
turers are using valves in which neither 
slots nor holes for grinding tools are pro- 
vided, Grinders with rubber suction cups 
handle new and smooth valves of this 
type, but do not grip so well on pitted 
and burned heads. 

An improved grinder now on the mar- 
ket is positive in action, It is a simple 
device made up of a thin, convex disk of 
spring steel having two shallow lugs, and 
a stem for attaching to any commercial 
‘rinding tool, Pressure on the disk snaps 
the lugs over the edges of the valve head, 
where they grip sufficiently 10 rotate the 
valve against the friction of the cutting 
compound. As they do not extend below 
the top of the bevel, they do erfere 

Valves having upset ends can be ground 
with this tool merely by removing. the 
spring cotter, which permits of the head 
being raised inore than an. inch, 


SUCTION TESTER SHOWS 
STATE OF CAR’S OIL 


Werner the oil in your car's crank 
case needs changing is easy to determine 
with the aid of a handy poriable tester, 
One stroke of its suction-pump handle 
draws a sample of the oil from the crank 
case into an illuminated glass vessel. Even 
an inexperienced eye can compire its 
color with a sample of new cil, and with 
@ piece of glass colored to represent il 
just going bad, beside it in the instrument. 
Blackening oil indicates the presence of 
dust. metal particles, and carbon, making 
the jubricant unfit for use. 


HOLSTER FOR GUN HOOKS 
TO CAR'S GEAR SHIFT 


DesicNep as an aid in foiling holdups, 
pistol holster, the product of a New 
‘York City manufacturing firm, holds a 
revolver on the gear shift lever of an auto. 
Steel clips secure it to the lever. On elec 
trie trucks, which have no shift lever, the 
holster is fixed to the steering column just 
below the wheel 

Bank employees can use this device on 
their desks. A small standard to which a 
short. vertical rod is attached is used then. 
‘The holster clips to this as it does to the 
shifting lever on an automobile. 


WATCHES USED AS CAR’S 
HUB CAPS TO TEST THEM 


Four watches were used as hub caps 
‘on a racing automobile in a test made at 
the Speedway Indianapolis for a 
manufacturer of es, The test was 
made to determine the effect on the 
watches of the vibration due to high speed, 

Examination at the end of the test 
showed that three of the four watches had 
kept perfect time, and the fourth lacked 
about five tenths of one percent of attai 
ing a perfect record. This is well within 
the requirements of the Bureau of Stand- 
ards for that type of watch under normal 
conditions of everyday use. 


With wate 
racing eval and a 


hub cape this ear was driven at = hundeed 
wards it was found that three of the watches had kept perfect time. 


180-FOOT ROPE ELEVATOR 
RAISES MONKS’ VISITOR 


A caeaxixc hand windlass is the 
power of an elevator that carries vi 
to a monastery in the eastern part of 
Greece, Perched on an airy pinnacle of 
rock overlooking the plains of Thessaly, 
the Holy Trinity Monastery can only be 
reached by this crude rope elevator. Its 
car is a rough net in which a visitor is tied 
‘up in uncomfortable fashion. On a signal 
to the “elevator operators” on the cliff 
above, the visitor is slowly drawn up. The 
pillarlike spire of rock on which the mon- 


astery stands is 180 feet high. 


le-an-hour clip on the Indianapolis 
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SHIP GETS WATER WITH 
FUNNEL AND HOSE 


Tae, other day officers of a ship in the 
Bering Sea put their small boats to a novel, 
use in replenishing their water supply, 
which had begun to run low, Putting in 
at an island of the Aleutian group, they 
filled extra boats they had brought along 
with fresh water {rom a snow-fed stream, 
These were towed back to the ship, The 
sea luckily was calm, so none of the pre~ 
ious cargo was spilled, 

When they got alongside they discov- 
cered there was no pump on board that 
‘would raise the water from the boats to 
the ship's tanks, They solved the prob- 
Jem of getting the water aboard by hoist 
ing the boats on the davits. An impro- 
vised funnel of sail cloth, connected to the 
ship's tanks by a he od under 
the drain plug in eich boat's bottom, 
‘When the plug was drawn out, the water 
ran by gravity into the tanks, 


LIGHTED MAP HOLDER 
DESIGNED FOR AUTO 


Ax iuuvstrxaren map holder is a con- 
venience for motorists recently developed 
by a Cresco, Iowa, manufacturing firm. 
A board to ‘which a map is secured is 
attached to the steering column of a car 
4 few inches below its steering wheel. Thus 
the driver can conveniently” see it at all 
times while driving, and it does not inter- 
fere with his operation of the car. ‘The 
device should also be handy for holding 
lists of addresses for salesmen and others, 
‘At the left side of the map board is a 
small electric light and switch. If the 
river wishes to consult his map at night 
he has but to snap on the switch and the 
sap is lighted up. The light is hooded 0 
in his eves or interfere 
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NEW METER GAGES PAPER’S THICKNESS 


By runxtsinive paper 
that was too thick, a waste 
of material, or too thin. 
causing dissatisfied cus 
tomers, paper companie 
were losing thousands of 
dollars a year not long 
ago. Westinghouse engi 
neers tackled the problem 
‘and recently perfected a 
novel meter that instantly 
registers the transparency 
of paper. An electric eve 
measures the opaquencss 
of a sheet to a beam of 
light. With its aid printers 
ean obtain paper 
just thick enough 
io prevent printing 
from showing 
through on the other 
side, Other uses 
were quickly discov- 
ered for it 
Doubtful stock 
certificates are 
checked against gen- 
uuine ones with the 
instrument's aid, 
Imitations are usu- 
ally printed on thicker or thinn 


than real ones. and. are quickly’ exp HIGH SPEED 
‘he “shcress of ik ockine s— CLOGS ROADS 
measured with great accuracy by the new 


meter. It also shows whether & piece of 
costly tapestry, supposed to have been 
woven by a famous artist, is the same 
thickness as a piece of known authentic. m 


A roan reaches n 
capacity when aut 


ss a given point 
At forty-five-mi 
d, only 1,760 cars can 

keep 


pass, because they mu 
farther aps 

such relatively high speed 
the minimum stop 

tance is greatly increase 


Iyp1axs of the Warm Springs Reserva- 
tion, in Oregon, recently cleared a path 
for a road through a forested part of their 
reservation by using a tractor to pull up 
trees by the roots. The powerful machine 


ELECTRIC FLY SCREEN 
STOPS THE PESTS 


‘A LuNcH room proprietor in Chicago, 
IL, recently fitted an electrified window 
screen in his place of business to keep flies 
‘out, Current from the house lighting cir- 
cuit is passed through the wire meshes so 
that flies, attempting to crawl through, are 
electrocuted. Another screen protects 
people from coming in contact with it. 


Similar screens can be applied to doors. soiree fra krat 


scenes toate 


or 


BANK MAKES PHOTO OF 
ALL CHECKS CASHED 


Watex a housewife loses the canceled 
ccheck that shows she has paid her grocery 

I, and the grocer insists she hasn't paid 
she needn't worry under a new scheme 
of check photography recently instituted 
by a large bank with offices throughout the 
country. She has merely to take her sup- 
posed creditor to the bank, where a pho- 
tograph of the canceled check will, be 
flashed on a screen at her request. ‘The 
hotograph is acceptable legal evidence 
that the bill is paid, 

Every check drawn by one of the bank's 
depositors is photographed upon a strip 
‘of motion picture film when it returns 
through the regular collection channels, 
with a machine invented by a New York 
banker and perfected by’ the Eastman 

Kodak Company. ‘The device 
ends disputes over unpaid bills 
and guards against forge 


PINE TREES UPROOTED BY BIG TRACTORS 


was backed up close to a tree and hitched 
to it by a short cable. Then the tractor 
‘was started up and the tree pulled over, 
the tractor driver ducking quickly out of 
the way to escape being struck. 


wed this tractor to pull 
op big tece tu tadlding «rod. 
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Exposition for Inventors 
Attracts 3,000 Designs 
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Secret Glue and Sand Blast Etch Glass and Stone 


nn sss f 


70 


UNLOADER TURNS BIG CAR UPSIDE DOWN 


s, replacing thi 
usually required 
The unusual 
types in. operation 


One 


dumps flat coal, sugar beet 2 ned eee 
telaimps lock th out ot fe 


ails. while the whole 
carriage revolves ponderously on its axis. is 
When the car is upside down its load falls 

‘out into a hopper. 

‘The other unloads box cars of loose 
grain through an. ingenious system, After 
the car is locked in plac latform tilts 
slightly toward the side on which the door 


opened. TI car is rocked back 
and forth as shown in the upper photo- 
graph. ‘This shakes out practically all the 
grain. The last is removed by inserting a 
baffle board that deflects grain running 
past the door, while the car is given a 
final tilt by the mechanism, 


BABY NOW GETS PULLMAN BED IN AUTO 


Wary a mother 
goes traveling she 
can now take her 
baby with ber in 
the back seat of 
the car. A device 
just placed on the 
market converts 
the rear seat into 
a small pullman 
bed in which the 
baby lies 

The frame 
is of steel 
with upholstery to 
match that of the 
car. Two snap 
sockets hold the 
frame to the floor 
and two strong 
straps with snap 
fasteners lead to con- 
aled screw eyes in the 
‘omners of the car. The 
can be placed in position or 
removed in a few seconds. High 
sides Keep the baby from falling 
‘out if he becomes restless 


Afeame of the auto makes 


ich be can nat fal 
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NEW SOCKET CLAMPS 
TO INSULATED WIRES 


Ixstavuixe ad 
cellar of closet ‘easy by a ne 
of electric socket, It is attached directly 
to the wires without stripping the insula- 
tion from them, 

When the two halves of the socket are 
brought together upon. the wires and 
screwed tight, a pair of sharp metal points 
pierce the insulation and make a perma- 
ent contact with the current-carrying 
strands, It takes but a few seconds to 
twist the socket on or off 


jonal electric lights in 


GLOBE DESIGNED AS 
RADIO CABINET 


So Tar radio sets may be heard but 
not seen, Albert Aurili, a sculptor, of Lake 
Worth, Fla., has designed a cabinet, which 
is a globe ‘map of the world, Cast in 
halves, it is arranged to open on hinges, 
to tune or inspect the set 

This new radio cabinet is supported at 
its poles, at which points the wi 
led inside. Tt should prove a c 
says the inventor, when recel 
broadcasts. The user could eas 
the cabinet itself different parts of the 
‘world mentioned, without having to leave 
the radio to look them up elsewhere. 
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MOSQUITOES ROUTED BY 
MIXTURE ON WRISTS, 


AN UNUSUAL convenience for hunter: 
fishermen, and campers is a tube of ant 
mosquito mixture which is worn strapped 
to either wrist. ‘The tube is small, not 
much bulkier ‘than a good-sized wrist 
watch, $0 it does not interfere with out- 
door pastimes. i 
‘From time fo time, as the little buzzing 
insect pests begin to crowd around, a small 
{quantity of the tube’s contents are squeezed 
‘onto the back of the wearer’s hand, 
the mixture has a strong 
pungent odor said to be 


0 away 
seek their meals in 
more favorable locality, 


USE MECHANICAL FLY 
TO WARN OF GERMS 


sxrists at the U. S. Department of 
Agriculture have just completed a. huge 
‘mechanical fly. Té_will goon exhibition 
toon, in an educational tour to illustrate 
the ‘way in which insects. spread. germs 
While lifelike models of insects and ani 
mals have, been constructed before by 
Uncle Sam's workmen, this is their firs 
excursion into the mechanically animated 
insect world. The fly is large enough to 
hhouse within its awn body the motor and 
machinery necessary to operate ft 


OIL TANKERS AT SEA 
GET PRIVATE LANES 


Seranare sea traffic lanes for oil tank 
steamers are'to be tried off the eastern end 
of Long Island as a safety measure. Car- 
goes of oil carried by tankers, whose 
‘courses converge and mingle with those of 
passenger steamers at this point, might 
hhecome a menace to the life and property 
in the event of coli 
riers are being given a private lane for 
their own exclusive use. 


n 


WIRELESS WALL LIGHT FOR CLOSETS 


A New light designed for use 

dark closets and cupboards 
requires no wiring. It works on 
self-contained dry cells. Lamp 
and battery are contained in one 
‘mounting, held in place by a cou- 
ple of screws, This novel little 
fixture gives a light strong enough 
to read by, and, with moderate 
use. its battery will last for sev- 
eral months, 


ONE ANTENNA FOR 
MANY RADIO SETS 


Faumiar to city dwellers are 
apartment building roofs clut- 
tered with a motley collection of 
radio antennas connected to indi- 
vidual sets below, But a new sys- 
tem developed by a well-known 
radio firm makes these labori- 
ously erected and unsightly 
aerials unnecessary. 
A. single, scientifically built 
antenna of entirely new 
design is installed of the 
roof. It feeds all the 


radio receivers in the 
building —as many as 
200, if desired—and each 
set ‘owner may tune in 


fering with their reception, 


fier. 


/LINDER REVOLVED 
SPEEDOMETER, 


Gashboard and shows how fast you are 
ietaing gas Diagram shows 


to any desired station irrespective 
of the other receivers using the 
same antenna and without inter- 


‘The single lead-in wire from the 
antenna is led to a penthouse. 
where it is connected to an ampli- 

From this point, a flexible 


cable, less than three eighths of an inch in 
diameter, literally pipes the radio signals 
to special wall outlets in every apartment. 
The dweller has only to plug in his radio 
set to the wall plate, which also contains 
ground connection in addition to a 
socket from which electric current to 
operate the receiver is taken. 


GAGE SHOWS GAS YOUR CAR USES 


A.cace for los, designed by a Camden, 
N. J., inventor, tells the driver how fast 
hie is'burning asoline ia miles pet gallon 
oi gallon per hour, The diagram atthe 
leit shows the gage's operation. 

On its way to the carburetor, the fas 
oline is forced through a tapered” glass 
{ube on, the dash. The tube: contains a 
colored ball of smaller diameter than the 
lower end of the tube, As the gasoline 
goes through the tube, it tends to earry 
the ball with it. "The higher the ball goes, 

the greater is 

the opening 
around it and 
the more gas 
‘able C0 flow 
past it.” The 
brit therefore 
rises only 50 
far for any 
given rate of 
flow. Figures 
ona 

drum that 1o- 
tates with the 
speed dial of 
the speedom- 
ster give, a 
direct readin 
of the miles 
traveled per 
zallon of Bas 
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New Ideas 
for Your Home 


Here Are a Dozen Devices 
to Give the Housewife Less 
Trouble with Her Work 
and_ Aid Domestic 
Comfort and 
Cleanliness 


ANSWERS DOORBELL FROM KITCHEN. 
N rapt her work 


FLOOR OIL IN TANK. Th 
en for a os 


LIGHTS FOR HOUSE NUMBERS. Mini 
Using bouee 


at mle Pressing 
the Tighe ‘wiein 


fon ahortcircuits 
ind rings" the “doorbell 


ALL MOTHS HATE IT. When this 
int thes Caeet 


ips con 
12 falls upon. a felt 
«vapor sella of cedar 
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A Other Countian tbe Year 


The Truth About Aviation 


'HEN Lindbergh crossed the Atlantic in a solo flight, 
he fired the popular imagination and became a national 
hero, The reflected glory of his achievement envel- 


ypetus for the biggest boom 


‘Today, as Lindberg! 
the big headlines in 
taken a back seat. 

tion craze had vanish 


ogress, aviation 
rue, general busi- 
hess conditions may have retarded that advance, but the figures 
tell the tre story and they prove the growth is still rapi 

For example, 165,000 passengers rode in air transport planes 
in 1029, which was three times the number carried in 1928. 
In 1930, 400,000 passengers rode in transport planes—a gain 
‘greater {han the total number carried in. 1929. 

‘The increase in airplane express, in spite of the depression, 
is equally amazing. In 1929, 258,000 pounds were carried; in 
1030, 718000. If there is anything aboot these figures that 

Les a slowing up in aviation, we'd like to know what it is! 

‘Lindbergh hasnt been breaking any records lately, but that 
doesn't ‘mean that no records are being broken. ' Duration 
flights which originally were tests of the durability of an air- 
line motor have been pushed to the point where they no 
longer mean much as motor tests. 


MAADDELENA and Cecconi in Taly last year stayed in the 
air over sisty-seven hours without refueling, and Jackson 
‘and O'Brine in this country flew. continuously for nearly a 
month with the aid of a refueling plane. 

‘Endurance tests arc no longer in style because motors and 
planes have progressed to the point where it has become a 
mater not of mechanical but of human endurance ne 

Careless reading of the is quite likely to give you t 
idea that fying, instead of being far safer, is actually becom: 
ing more hazardous. ‘That is because every airplane fatality 
‘oes on the front page. 

‘Yet the figures show that there are $00,000 flights for every 
airplane accident, however trivial. Twenty million miles of 
scheduled fying operations in the United States for the eight 
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‘months prior to March firs last, resulted in only four deaths. 
On that basis you'd have to fly’ 20.000 miles a year for 258 
Dears before it came your tum to get killed! é 

‘Nearly thirty difierent inventions or improvements in the 
art and practice of aviation since the beginning of the busi- 
ness depression have helped to establish this astounding record 
of safety. 

‘No matter what feature of aviation you investigate, you will 
find that substantial progress has been made during the 
‘of business depression. Take airports, for example: ‘There 
were 733 in the United States in 1928." The number in 1929 
hhad grown to 916, and there are now well over 1,100 places in 
the United States where an airplane may land, receive service, 
and take off again. 


years. 
ache anf trn spats te che general coord thet while 
they show increases, have not kept pace with the progress in 
bother directions. One of them is the air mail. ‘The increase 
last year was only a million pounds. However, you can't 
blame aviation for that. The number of letters people send 
depends on general busines, and if business is depressed, there 
will be fewer letters mailed—especially the rush letters that 
‘mean rush business. Merchants are not likely to spend extra 
postage for air-mailing their orders when they are having dif- 
ficulty in selling the stock on hand! 

‘The other soft spot is the number of ai in private use, 
‘There are about 5,000 privately owned planes now as against 
4,000 last_ year and 3,000 the year before that, ‘This shows a 
growth of about a thousand a With a total population 
‘of about 120,000,000 people, this seems like a mighty small 
‘number of privately owned machines, and itis until you stop to 
‘consider the question of cost. Even a medium small standard 
two-passenger airplane suitable for private use costs as much 
as a really deluxe automobile. 

‘Air transport figures prove that people are eager to ride in 

planes. It is claimed that about four percent. of the popu- 
lation actually rode in them last year. 

‘There has been a great increase in the number of licensed 
pilots. There are 16,000 now. ‘There were only 11,000 in 
1929 and about 5,000 in 1928, 

‘Many of these pilots are now looking for jobs. ‘The young 
rman considering aviation as a future career may think this is a 
good reason for staying out of it. But a little thought will 
‘convince you that your reasoning isn’t good, While it is true 
at present in aviation that only an experienced man has a 
chance for a job, the same thing is true in many another line. 

During any depression the bepinoe has a tough time of i 
‘You can go into aviation as a career today with the assurance 
that while you may have a tough struggle, you will not be any 
worse off than you would be in some other linc, 


We Rile the Reds 


REACTIONS differing as much as day and night were stirred 
‘up by Michel Mok's articles on Russia, which appeared in 
cour April and May issues. Hundreds of letters were received 
from readers of this magazine. Some denounced us as cham- 
pions of the Communist cause, while others praised us for 
presenting an interesting situaiion from an unbiased stand 
point.” As that was one of the to aims of the articles, those 
Tater comments naturally gratified us 

‘The other and principal purpose of the stories was to show 
that whatever progress the Russians have made inthe exec 
tion of their Five-Vear Plan for changing their country into 
industrial nation has been due largely to the efforts of Ameri- 
can engineers who are ditecting big jobs in Russia today, 

Evidence that there, too, we hit the bullseye now comes 
from Russa itself, In a recent issue of the Russian railroad 
paper, Gudok, Porviar Screxce MoxTaLy is (aken severely 
to task for giving the American engineers most of the credi 

Under the caption “American Self-Esteem and Soviet Per- 
formance,” the Bolshevik trade paper declares that the Rus- 
sians now are able to paddle their own canoe. Only few 
ays ago, a statement issued by the Soviet government asserted 
that the great new tractor plant at Stalingrad had practically 
broken down as 2 result of the inefficiency of Russian work- 
men. Thus we feel justified in interpreting Gudok’s attack as 
2 sincere compliment. 
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Home Radio 
Records Are Now 
Easy to MAKE 


New Equipment for Private Use Gives 
Reproduction That Is Practically Perfect 


—————By ALFRED P. LANE 


EW months ago one of the p 
inent radio manufacturers put o 
@ radio phonograph model 
with a home recording attachment 
suitable for recording radio programs or 
the efforts of home musicians and elocu: 
tionists (P.S.M., Feb. '31, p. 88). It met 
with a surprising response, Now a still 
more elaborate apparatus has been intro 
duced that gives results closely approach: 
ing those obtained with fine equipmen 
in the regular sound recording 
studio, 
In the simpler forms of home 
sound recording systems, special 
blank grooved records. are used. 


‘These have a perfectly smooth 
groove cut into the wax. The 
material of which the special 


record is made is considerably 
softer than the standard phono- 
‘graph disk so that a special, blunt 
pointed needle, when passed along the 
groove, will deform the edges of it accord: 
ing to the voice or musical vibrations that 
fare actuating the needle. 

‘The principal difficulty with this system 
is that the central line of the groove is 
not altered. As the needle moves from 
side to side it pushes out first one wall 
and then the other. In consequence the 
path of the needle when run through the 
Aroove again to reproduce the recording 
does not, because of the opening up of the 
groove, ‘duplicate its original recording 
path, 


N MAKING studio records, the record: 

ing needle actually cuts the groove in 3 
perfectly smooth blank record. ‘This seems 
to be the only way to get true reproduc 
tion, Unfortunately, the apparatus used 
in the studio to move the needle across 
the record is too heavy, complicated, and 
expensive for amateur use, 

‘A simpler form that accomplishes the 
same result is shown on these pages. 

While the outfit 
shown in Fig. 1 is sold 
asa complete recording 
and reproducing unit, it 
is also possible to ob- 
tain the vital apparatus 
shown in Fig. 2 for use 
on any phonograph 
turntable. These parts 
consist. of a special 


Appa 


Pin. 1. A re 


recording head and a drive mechanism. 

‘The recording head has a leather lined 
sroove back of the cutting needle, On the 
other side of the rectangular compartment 
which houses the electromagnetic mechan- 
isn there is a knob-shaped piece of metal 
Its function is merely to press the needle 
against the record surface with sufficient 
firmness to make it cut. 

In use the recording head rests on the 
threaded rod of the drive with the leather 
lined groove pressing against the threads. 
‘Thus part of the weight is sustained by 


ceded to make repose 


sad and a drive mechaniam ‘The bend festa on the tended 
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the threaded drive rod and the rest is on 
the needle point. 

"The drive mechanism fits over the 
center pin by friction, with the outer end 
of the’ threaded drive rod resting ina 
Simple metal support that is screwed to the 
phonograph top beside the turntable. 


S THE turntable revolves, 
it rotates the center piece 
on the side of which are cut 
threads. These threads engage 
with a gear on the end of the 
threaded drive shaft and turn 
it at a slow rate of speed. 
Thus the recording head. is 
carvied toward the center of 
the disk as the needle cuts the 
groove, resulting in the usual 
Spiral of standard piteh, 

The records used with this 
type of recorder are of 
smooth sheet aluminum, Ob- 
Viously, the ordinary type of 
eel. phonograph needie’ ca 
not be used to play a metal 
this type. suitable needle is of 
» fiber oF horn, and these need 
it special rubber sockets, are obt 
able to fit the hole in any standard type 
of phonograph reproducing head, ‘This 
needle is shown in Fig 3, 

‘The use of the leather coated groove in 
the recording head and the threaded drive 
rod seems, at first glance, to be rather a 
crude procedure. Its, however, an ingen- 
fous way of overcoming, two difficulties 
that would be encountered if threads we 
cut in the groove of a sie to fit those on 
the drive rod 


O BEGIN with, it would take extremely 
accurate thread cutting to make a 
ad that would allow the rod to tum 
without excessive friction and yet not be 
liable to play or looseness. Looseness 
‘would be a fatal defect, as it would cause 
the grooves on the record to run into each 
other and spoil the recording. The leather 
fives a steady, light. friction on the 
threaded drive ‘rod, which takes up all 
pilay in the worm and 
eat mechanism, which 
slowly rotates it. 

In order to operate 
any home recording 
mechanism, it is neces- 
sary to have a turn- 
table motor with a fair 
amount of drivii 
power. Any of 
standard type of elec- 
tric turntable units has 


16 


enough for the purpose, but many spring 
operated motors, especially if they are old 
and the springs are gummed up and weak, 
will prove unsatisfactory: 

Some experimenters with home record- 
ing apparatus have encountered difficulty 
because of the low amplification produced 
by the radio receiver used. Some modern 
sets only have one stage of audio amplifi- 
cation following a power detector. Such 
sets usually have such a high degree of 
radio-frequency amplification that excel- 


lent results are obtained in radio reception, 
bbut when a phonograph pick-up of the 
electric type is used to play records elec- 
trically, or recording is attempted with 
homemade apparatus, the results are poor. 

Powerful audio amplifers, built as 
separate units, can be obtained now to 
meet these requirements or for use in any 
type of hook-up where it is desired 10 
‘operate one or more loudspeakers from a 
centrally located microphone as in schools 
‘or pablic halls 
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While the most important use of home 
recording undoubtedly will be to record 
exceptional radio programs so they can 
be replayed, and the making of records 
‘of home produced musical and vocal enter- 
tainment, there is also a wide field of use- 
fulness for educational purposes, The edu- 
cational programs sent aver the radio could 
be recorded at the school and reproduced 
at different classes, Again, the lecturer, 
bby making records, could deliver his lec 
ture in several places at once, 


New Tubes for Special Uses 


N ADDITION to the new type of 

sereen grid tube designed to 

fect volume control and end 
ence at low volume levels 
‘announced last__month (P. 
8. M, June ‘SI, p. 81), 
four more new type radio 
vacuum tubes will soon be 
available 

‘The most important is the 
new type 247. This tube 
in effect, a power tube il 
the type. 245 now uni 
sally used in modern elect 

with added el 

ments in the form of two 
sereens that give it rem 


Borrowing from screen 
rid practice, the engineers 
hhave found ‘that a. sereen 
placed outside of the con- 
trol grid and supplied with 
voltage equalling that connected 
plate circuit will greatly, improve 


ying qualities. In addition there is 
‘another sereen just inside the plate. This 
sereen is connected inside the tube to the 


filament 

‘The function of this 
sereen is to prevent elec 
tronic emission from the 
4. phenomenon that 
the power handling 
ability of the ordinary type 
245 tube. In popular lan- 
sung, tis screen is one- 
way. trap. Tt repels the 
electrons knocked off the 
plate by the heavy stream of 
electrons flowing from the 
filament and makes them go 
back to the plate again 
instead of traveling toward 
the grid and filament and 
thus upsetting the operation 
of the tube. 


PPHTS ude probabil 
be widely uted next year, 
not because it-makes pose 
ible better radio reception 
bt’ becrie it makes goed 
reception a lot cheaper. Up 
fo now the. standard. high 
‘quality circuit has cons 

Of a radio-frequency ampli 
fier, a detector, and an audi 
amplifier made up of one marta 


fansformer coupled 
jon feeding into a push-pull cir- 


more amplification and has so much more 


power handling ability that 
Ht alone will do nearly as 
‘much as the three tubes now 
tused. Obviously, the new 
tube is of no interest to 
owners of sets fitted with 
the present circuit because 
1 set using the new tube will 
‘not give them quite as much 
as they are now getting, but 
radio listeners who have 
colder type sets will find that 
they can get a set with mod- 
fern operating qualities at a 
ower price than ever before. 


HE other three 

tubes are of interest o 
to prospective buyers of 
radio sets to be fitted to 
automobiles or to be used 
in homes supplied only with 
direct current electricity for 
lighting 

‘The type 237 roughly cor- 
responds in radio receptive 
characteristics to the 201A, 


(eq The most imporunt new tube the 227, and the 230. It is 


2 a general purpose tube 
chief new’ characteristic 
a heater type filament 


designed to run on 6.3 volts direct current 
it Lakes only .3 of an ampere, 
This voltage is such that the tube can be 
‘operated from the lighting 
cireuit of the car without 
the use of any controlling 
theostats or special resist 
ances. The tube uses far 
less current than the 227 
and yet because it is of 
heater type, it will cause 
‘much less interference from 
the ignition circuit than the 
201A tube, 


HEN used in sets 
designed to operate on 
1Owolt direct current, the 
saters of several tubes can 
be connected in series and 
only about thirty watts will 
be drawn from the line, 

Another of the new tubes 
is the type 286, which elec 
trically is exactly like the 
rype 232 screen grid two-volt_ tube except 
that iti e 
draws 
does the Obviously it has the 
same relative advantages in auto sets or 
sets designed for direct current. 

‘The fourth of the new tubes is type 238, 
Electrically this tube is a smaller coy 
the new type 247 described above. It has 
the same iwo extra screens. Its filament is, 
however, of the heater type taking 3 
amperes at 6.3 volts. Instead of 250 volis 
applied to the plate and screen grid as is 
required for the type 247, the type 238 
takes 135 volts on these electrodes, 

At seems safe to predict that there soon 
will be some satisfactory low priced radio 
receivers on the market for automobile 
use and in homes with direct current, 

For example, not more than two of the 
screen grid tubes type 236 in a radio- 
frequency circuit followed by a type 237 
used as a detector feeding directly into a 
type 238 power tube acting as an audio 
amplifier would give a set using only four 
tubes. It would have plenty of radio- 
frequency amplifying power to bring in 
distant stations even on a short indoor 
antenna and its power handling ability, 
while of course not equal to the full sized 
alternating current sets sold today, would 
still be ample 

‘When used in an automobile, such a set 
would draw only 1.2 amperes from the 
Storage battery, or less than half that 
required to light one of the front lamps. 
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HELPFUL HINTS FOR RADIO FANS 


Watch House Voltage 
and Save Your Tubes 


OME day tubes for electric type 
radio receivers will be made s0 
tough and durable that no ordinary 
change in the house lighting vol- 

tage will affect either their durability oF 
their operating characteristics. However, 
that day has not yet arrived, and so it 
still is necessary to watch out for abnor- 
rally high oF low voltages. 

‘When you buy a radio receiver from a 
responsible concern, the man who installs 
the set always makes it a point to meas- 
lure the house voltage at the socket where 
the radio set is to be connected. If he 
finds it too high and there is an_adjust- 
ment on the set to take care of it, he 
makes the proper adjustment, If there 
{sno such adjustment, he 
installing a voltage, controling de 

“This procedure is correct-as far as it 
foes, but it does not take care of such 
Changes in the house line voltage as may 
‘occur after the set is installed, In one 
fase, for example, the voltage ai the wall 
socket ‘averaged about 108 when the set 
was installed, 

‘A few months later, the power com- 
pany shifted its lines in that, neighbor 
Food and installed a new and larger pote 
transformer to take care, of probable 
Increased future demand, About a month 
after that the set owner had several tubes 
‘bur out in quick succession 

‘A check-up showed that the voltage at 
the wall socket had been increased nearly 
to 130 volts. Such a radical 
change would. be unlikely in a 
Targe city but often occurs in sub- 
turban sections and small towns. 


INFORTUNATELY, a. radio 
tet, gives no indication of 
voltage increase. Unless you have 
the house voltage checked at reg- 
ular intervals, the first. intimation 
you will have of an increase in 
use voltage will be the burn- 
ing out of tubes, 
Figure 1 shows a simple cure 
for excessive voltage that can be 
idjusted to take care of any 
increase, Obtain. a porcelain 
socket and a S00 or 600 watt heat~ 
ing element of the type used in 
the ordinary copper bowl electric 
heater. Cut one of the wires in 
the drop cord and connect. the 
severed ends to the socket terminals 
Having done this, screw the heating ele- 
ment in place as'is indicated in illustra- 
tion at right, 
If the voltage reduction is so great that 
the operation of the receiver is affected 
reduce the number of turns in the heating 
element and reconnect as. shown in tl 
illustration. ‘The heating element should. 
‘of course, be mounted in and carefully 


insulated from a metal box that has open- 
is in it for adequate ventilation, 


DOUBT YOUR EYES 
PERHAPS the simplest connections in 
the radio circuit are to antenna and 
yet these cause trouble for thou 
radio listeners. ‘The ground 
connection is the worst offender. 

Unless the surface of the pipe to which 
the connection is made is scraped or 
sandpapered right down to the shiny 
metal, corrosion will take place and the 


A B C’s of Radio 


IE growth of radio broadcasting, 
king movies, and "electrically 
‘operated phonographs has revolution 
ined the manufacture of electrical re- 
stance units. The demand for high 
resistances amounted to almost. noth- 
ing before 


broadcasting. Now resist 
fance units of all values up to many 
millions of ohms are made in large 
quantities. In early types of radio 
Feceivers, the only” resistances used 
‘were simple theostats of a few ohms 
‘each and a grid leak which, for lack of 
something. better, usually consisted of 
pencil marks drawn between two bind- 
Ting. posts. Now dozens of resistance 
‘units form vital parts of every mod- 
em radio receiver's circuit 


{ 


Fig. 1A porcelain socket and 4 heating ele: 
sent will protect tubes from bigh voltage 


iver will develop queer scratchy 
noises that spoil the broadcast reception. 
Sometimes the corrosion leads to an 
ermittent connection, For several 
may work perfecily, then without 
warning the volume drops and a hum 
develops. ‘The following night the con- 
nection may: have reéstablished itself. 
Never trust your eyesight to deter- 
mine whether aground oF antenna. con- 
nection is good. It may look perfectly 
solid and even feel that way when you 
try to move it with your fingers and still 
be in a badly corroded state underneath. 


SUMMER COMPLAINTS 


VERY year, about this time, service 

‘men receive ‘alls {rom owners who 
think their radio sets are out of order. 
‘Those who bought their sets last winter 
are beginning to discover that the dis- 
fant stations they brought in so easily 
during the cold weather can no longer be 
heard 


‘When they turn to the proper dial num 
bets for these distant stations and turn 
‘up the volume control nothing happens 
except a regular artillery barrage of static 
from the loudspeaker. Not realizing that 
distance radio reception is always poor 
in the summer and that static is much 
worse, they naturally assume that some- 
thing ‘has gone wrong with their receiv- 
ing equipment, 

FILING THIN PANELS 
AMATEUR radio construction work 
it often is necessary to file the edge of 
composition panel to fit it to the cabinet, 
to take a bit off the edge of a shect of 
metal shielding, or even to remove some 
material from the edge of a plywood piece 
used as a base or sub-base. The quick- 
fest and most satisfactory way to do such 
2 job is to remove the material with a 
power sanding disk. 

However, most radio experimenters do 
not seem 16 go in for power driven shop 
equipment and so such wor to 
done by hand. Whether the material is 
‘composition, plywood, or metal, the eas- 
Jest way to do the job by hand is to take 
a mill file, place it at right angles to the 
‘material, and with a hand on each end 
of the fiie move it back and forth length- 
‘wise of the work, not crosswise 
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Gus Gives 


nobody ever will. A ball bear= 
Ing comes close to Ht, bat even 


You Facts 


About Car Bearings 


By MARTIN BUNN 


SYFTPNARE € look at that, Joe," Gus 
‘Wilson said, pointing to the main 
bearing surfaces of a motor on 
which he was working. “That's 

about as nice a job of bearing scraping as 

T've done in many moons.” 

Joe Clark, his pariner in the Model 
Garage, glanced at the journals of the 
crank shaft resting on blocks beside the 
‘engine and noted the Prussian blve that 
coated them. ‘Then he saw how the blue, 
that rubbed off from each journal, covered 
nearly the entire surface of each bearing 
and its cap. 

Golly!” he exclaimed. “That's fitting 
‘em close, I'l bet you couldn’t squeeze a 
hair from a fly's eyebrow anywhere into 
those bearings. They ought to run with- 
out any friction at all.” 

“There's no such thing as a frictionless 
beating,” Gus retorted. “Nobody ever 
made one and nobody ever will. A ball 
bearing, if its just right, comes. pretty 
close t0 it, but even a ball bearing has 
friction, ‘These bearings will have more 
friction for a while now than they did 
‘when they, were, loose.” 

“If that’s s0,” Joe asked, “why waste 

uch time getting them perfect? Why 
jidn't you just file off each bearing cap so 
it would fit closer to the crank shaft? 

‘That would have taken out the play and 

got rid of the thumping.” 

The veteran auto mechanic grinned as 
he polished off the blue with a piece of 
clean waste, “I'm ashamed of you. Joe, 
for suggestingra bum job like that. Don't 


fou know that a bearing that really fits 
is about six times as long as a sloppy 
job? Trouble is, you don't understand 
how a bearing really works. 
fake this crank shaft, It'll run tight 
for a while, then a tiny bit of wear will 
make it really perfect. After that the ofl 
will form a film over the whole surface of 
each bearing, and being the same thick- 
ness, the pressure: won't break it down in 
ts. It'll be almost like a ball bearing, 
then, only instead of steel balls, the shaft 
will roll on particles of oi 


JOE sitled himself comfortably on the 
‘workbench and opened his lunch Kit 
“Seems to me,” he observed, “that they 
ought to fit ball bearings all’ through an 
automobile motor. That would save all the 
trouble of fitting plain bearings. “You say 
ball bearings have less friction.” 


course you could make the races in two 
ie there'd be extra wear at the 


at high speed. They make a sort of steady 
roaring noise. Imagine what a modem 
‘ight would sound like when you go whiz- 
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‘zing -along- with nine ball bearings on the 
‘crank shaft and eight more on the connect- 
ing rod big ends, You'd think a hurricane 
was blowing. 


bs (OTHER thing: one of the biggest 
advantages of ball bearings is that 
you don't have to be putting oil on them 
Ui tie time, That dotart wean anything 
jin the crank case of an auto motor because 
2s long as youve got pistons sliding ‘up 
and down you've got to have a steady La 
ply of ‘il. Besides, the main friction 
‘an auto motor is caused by the pistons 
and you can't make them bail bearing: 

“How about roller bearings? Do they 
make a noise too?” Joe asked. 

“At high speed they do,” Gus replied. 
“Someday we'll get a ball bearing sales- 
man and "a rolle betting atlesman 
‘together and let ‘em argue it out. Far as I 
can see there isn't an awful lot of differ- 
‘ence between ball and roller bearings an} 
place ins car if they're mado big erough 
to stand the job. ‘Foint is, each type of 
bearing- iin, roller, or ball—is good if 
it's used in the right place. 


"TARE the generator, for instance, A 
lot of 'em are made’ now with a 
bearing at the drive end and a ball bea 
ing at the commutator end.. That's because 
the drive end gets oil all the time {rom 
the timing chain case and the car makers 
know that most motorists won't bother to 
cil the other bearing; 0 they put in a 
ball bearing that will run for a long time 
with almost no oil. On cars that drive the 

ator with a belt, they usually put 
Ball bearings at both ends because’ they 
‘know that neither will get the attention it 
should. 

“Of course,” he continued, “all wheel 
bearings now are either ball or roller 
Dearing. I can remember years ago driv- 
jing many, thousands of miles in a car 
that didn't have a single ball or roller 
bearing. Even the wheel bearings were 
plain, Whenever we drove by a swampy 
place at night, we never could tell whether 
the squeaking’ was frogs or a wheel bear- 
ing gone dry. Hardly a trip went by that 

wwe didn't have to get out, take a wheel 
off, and smear cup grease on the axle. 

“Speaking of bearings and lubrication,” 
Gus went on with a reminiscent chuckle, 
‘that old bus had a lubricating system 
that was at least twenty-five years ahead 
of its time. On the dash was a big bra 

cylinder—an enormous grease gun—with 
‘copper pipes radiating all over the car. 
By tuming the lever you could send 
srease to any one of a number of bearings, 
and, believe me, you had to do that quite 


frequently if (Continued on page 125 
Gus Says— 


OME auto owners 2 
Tittle about the “works” of an 
automobile. Others brag about their 
dumboess. They actually seem to be 
proud of being ignorant. The boast- 
fully ignorant bied is easy picking for 
the phoney auto repair shop becaus 
the crooked mechanic knows 
soak an ignoramus and get 
it, If you don't know anything about 
automobiles, for the stke of your 
pocketbook keep it to yourself! 


they know 
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Speedy New Sailboat-Motorboat 


Gives 
All-Around 
Sport 


By WILLIAM JACKSON 


several clasnes and 


HIS new combination motorboat 
‘and sailboat affords more diversity 
and more genuine 
pleasure on the wat 
purpose boat. She is so 
stanch, and fast that she well deserves the 
name Dauntless, 

Designed especially for Porutax 
Sctexcr MoxtHty readers, this craft is 
no makeshift or haphazard combination, 
but represents a carefully studied effort 
to produce a boat that will give satis- 
factory service with either sail or power. 
Unlike many sailboats, she draws very 


powered with 


ied rowboats 
I outboard 


If you have ever skim- 
med over sunlit waters, 
sheet and tiller in hand, 
you know what fine sport 
there is in sailing. But 
motorboating has its 
thrills, too; and a motor 
always gets you there! By 
building this boat, you can 
enjoy both these sports. 


| 


t 
i 


The fol 


Should the boat be used s 
motorboat, the sail can. be 
‘mantled of dispensed with. 

Tf you are a confirmed sailboat “bug” 
and ook upon motorboats as a landlub- 
hers’ craft, well and good. Dauntless, 
besides being safe, sails extremely fast for 
boat of her dimensions. Tt requires but 
the slightest effort to control het under 
sail. When going about, a push on the 
rudder spins her around, and you are off 
fon another tack, She does not hang in the 
wind and “yaw” about like many" of her 
kind. 

‘AL times the wind is fickle, If you are 
becalmed, unship the rudder, attach the 
trustworthy outboard that you have pro- 
vided for this purpose, and You are home- 


‘ward bound in safety and solid comfort. 

If you wish to go ishing or have taken 
this roomy little packet on an outing or 
‘camping trip and find it necessary to go for 
‘camp supplies merely attach the outboard 
motor to the permanent motor board and 
You can be on your way. 

‘The end of the summer does not neces- 
sarily mean that the craft has to be stored. 
By unshipping the mast, sal, and rudder 
and attaching the outboard, you have an 
excellent hunting or duck boat, 

‘The original bull without sails, spars, 
and, rudder, weighs 300 Th; completely 
quipped, Dauntless weighs 365 
Hot i Hight enough to be transported on 
a trailer if desired. The complete boat 
including sails cost’ the author $65. 


‘To realize all these advantages, we must 
set to work to build her. The construction 
is not difficult; and to make the work as 
easy to lay out as possible, three blue- 
prints have been prepared with larger 
rawings than it is possible to publish 
‘within the restricted limits of a magazine 
page. In effort saved, you will be well 
repaid by sending for these prints, the 
price of which is seventy-five cents’ (see 

151, 132, and 135 in the list on page 


Anyone familiar with carpenters’ tools 
can turn out a creditable job, The woods 
suggested in the material list should be 
easy to obtain locally. If you are in doubt 
as io where to obtain the necessary hard- 
ware and fastenings or the sail cloth or 
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sails, send a. self-addressed and stamped 
cavelope to the Home Workshop Depart- 
ment for a list of dealers. 

‘Study: the plans and instructions care- 
fully before beginning. Some of the pieces 
are not mentioned in the material lst, but 
they can be cut from the waste lumber, 

“The first step is to make the form upon 
which the boat is to be built. This ean be 
constructed from any rough 2 by 10 in. 
lumber. The form is made in two pieces 
as shown, With legs nailed on, it makes 
an excellent support for the hull. 

The full size paper patterns for the 
frames are next prepared. Draw a center 
line on each sheet of paper and measure 
from it, laying out complete frames, 

‘With’ the patterns finished, lay the 34 
by 24 in. frame material on the patterns 

0 a8 to conform to the outlines, and mark 
ud saw out the parts. The two bottom 
members of each frame ate joined in the 
center with a M4 by 3 by 12 in, block 
Each of these blocks is coated with gh 

and fastened to. the frames with ten 
i14-in. No. 8 flathead screws. "Do not 
however, glue the blocks of frames Nos, § 
and 6 a8 these. blocks will be removed 
When the centerboard well is installed 

‘Number the frames to aveid contusion, 
Fasten the side member of each frame to 
ue bottom member with twa }4 by 134 in 
Carriage bolts, Before. attaching frame 
No. 10-to the transom, saw out the chine 
inwale, and Keel notches, Secure it to the 
transom with glue and 14-in, No, 8 a 
head screws spaced 4 in, apart 

The frames are tow assembled in their 


‘Working drawings of 


assembled framework, the form upon which the boat is baile, and the in 
Turger views and a number of supplementary sketches are contained in Bloeprints Nox. 1%, 132, 


Jour, 1931 


respective places on the form. Clamp the 
keel temporarily to the form. Lay a light 
batten along the frames and mark the 
bevels. Remove the frames and bevel the 
edges. Frames Nos. 1, 2, 3, and 4 will be 
beveled the most; the rest are beveled but 
slightly. ‘This is done so the planking will 
lie evenly on the frames. 

Reassemble the frames on the form and 
fasten the keel to each frame and to the 
transom with two 2-in. No. 9 flathead 
screws. Countersink these screws so the 
keel can be beveled off. ‘The stem is 
attached to the kel with two 1 by 244 i. 
stove bolts. Nail strips from transom to 


Keel to, hold the framework square, and 
run strips from the floor to the frames. 

The chines are now clamped in place 
and fastened to each frame with one 244- 
in. No. 9 flathead screw. Fasten both 
chines at once; that is, drive a screw on 
fone side, then on the other. At the stem 
the chine is sawed to fit flush, and it is 
fastened to the stem with one 134-in. No. 
8 flathead screw. When both chines are 
fastened, proceed to attach the inwales to 
each frame and to the stem with one 
3 "flathead screw. Although 
indicated in the drawings as 136 in. wide, 
a stronger frame will result if the inwales 


a 


are made 114 in. wide as suggested in the 
till of materials. Bevel the heel and 
chines for the planking. 

‘The 34 by 1 in. termediate ribs are 
now sawed to size and fastened in the 
fact center between each frame, Drill a 
hole in the chine and nail each inter- 
mediate rib to the chine with one 2-in. 
nail. The keel end of each intermediate 
rib is notched and fitted to the keel. 

‘he complete frame is now immed 


tell how 
ih the boat. 


Next month Mr. Jackson 
to apply the planking and f 


Centerboard 1 ne. 34 by 14 in. by 4A, 

OF i. 

ing and decking, 18 pcs. 14 by 6 

in, by 16 ft, red cedar, white. cedas 
‘or white pine. Side planks, 

es. 44 by 12 in. by 16 ft. 

Frames, 6 pe. 46 by 244 i. by 10 1 


fr Yellow pine. King plank, 

pe. My bm by 8 ie 

Centerboard ‘ease, 2 pes. $4 by 12 in. 
bby 4 ft. fi, cypress, oF white pine 

Intermediate frames, 7 pes. 34 by 1 in 
by fl, oak oF fr 

Outside coaming, 2° pes, 4 by 4 in 
bby 8 ft, oak, fr, white pine, red 
cedar, oF mahogany 

Chines,'2 pes. 34 by 184 in. by 16 ft 
‘oak or 

Keel, 4 by 4 in. by 14 ft, 


ak oF fir, 


MATERIALS FOR DAUNTLESS 


Inwales, 2 pes. 34 by 114 in, by 16 ft, 
‘oak, yellow pine, of fi. 

Floor boarts, 6 pes. ¥4 by 6 in. by 8 ft. 
Yellow pine. 

‘Stem, I pc. 2 by 6 in. by 2 ft, oak, 
‘lm, of ash. 

Mast step, I pe. 2 by 6 in. by 2 ft, 
fir, yellow pine, oF oak, 

Spars—Mast, 1 pe_4 by 4 Jn, by 14 ft; 
boom. 1 pe, 4 by 4 in. by 14 ft: 
all, I pc. by 4 in. by 8 ft, spruce, 
fir, oF Yellow pine. 


ib 2:in. finishing nails or 4 gross 184 
in, No. 8 F. HL gal. screws 


Hearowane ax Frees 

314 by 6 in. al, turnbuckles, 

1No. 1105 screw eve. 

S—l-in. gal. blocks (pulleys), fast eye. 

2—MGcin. al: deck, blocks, 

2—No.2 gal, rudder braces or hangers 

214 by 244 in, and 2—1%4 by 34 In 
ral, eyebolts and 3—% 

11 in. by 3 ft, 

‘o—tin. gal, iron’ mast hoops, 
ross ‘brass grommets, 

¥4-in. gal. thimbles, 

45 ft. S4-in, gal, wire rope. 

100 fi. %-in, Manila rope. 

1 pe, ¥4-in. gal. iron. pipe, 

2-14 by 2 in Tag screws, 

17/10 by 6 in. lag screw. 

2 pea. 4 by 1 by 12 in, strap iron, 

214 Ih. seas composition, 2 balls cotton 
‘alking. (Wicking), 20" yd, 6-07. cot 
ton sail twill, and 3 pt. waterproof 
flue “(casein)” or 2 Th, white lead 
Paint and arn 
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Giant Checkerboard for Outdoor Use 


‘which everyone enjoys playing, ean 
be transformed into a novel outdoor 

sport by constructing a giant concrete 

checkerboard like that illustrated. 

‘Nail together four 2-in. planks about 1 
{4, wide to make a bottomless box or form 
that measures $ ft. square inside. Set this 
‘on the ground where the checkerboard 
to be located, allowing it to slant slightly 


Te old, familiar game of checkers, 


i 
for drainage’ After staking the box in 
lace, fill it within an 


coloring well. The squares cannot be 
colored, however, until the concrete has 
partially hardened. 

While waiting for the concrete to set, 
drive nails along the four sides of the 
form, beginning 2 in. from each inside 
comer and spacing them 7 in. a 
Stretch strings across the concreve from 
nail to nail to divide the surface into sixty- 
four 7-in. squares with a 2-in. border all 


around the large concrete checkerboard, 


From an old magazine cut thirty-two 
Zn. squares and dip them in a pail of 
water. Place these paper squares on every 
other square of the checkerboard, being 
careful that the edges adhere to the wet 
cement. When this is done, the checker- 
board is ready for coloring. 

‘The best material to use is regular red 
cement "coloring "in powdered — form. 
Sprinkle it over the concrete and smooth 
iC out with the trowel. It mixes with the 

‘moist cement in such a 


inch or two of the top 
with alternate layers of 
dirt 


and gravel, well 
Sprinidte it, 
and, if pos: 
let it settie for a 
month or more so tl 
when the cement 
poured, the surface will 
not crack. 

‘The remainder of the 
box is filled with concrete 
‘composed of three parts 
‘sand, one part Portland 
cement, and enough 
water to give a workable 
consistency. With a 
‘mason’s trowel, smooth 
the entire surface, leav- 


] way that it will not peel 
off) The strings and 
squares of paper are now 
removed, leaving e 
ther square white. The 
‘wooden form may be left 
in place and painted red 
for any other color that 
will harmonize with the 
garden furniture 
The checkers” should 
be about 514 in. in diam 
ter; they may be turned 
fon a lathe or ordered at 
4 woodworking mill, If 
‘you play chess as well as 
Checkers, you may also 
wish to make a set of 
chessmen, which is not 


ing it, rather moist so 
that it’ will take the 


difficult “if you have 
access to a lathe, 
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Hrere’s one of the simplest ship models you can construct— 


A Graceful Venetian Gondola 


NLIKE many ship model making 
projects, a model of a Venetian 
gondola’ is easy to build and, 

because of its small size and simplicity, is 
better suited for some decorative pur- 
poses than a larger fullsrigged ship. 
Indeed, with its graceful shape and char- 
‘acteristic ommamentations, a gondola model 
forms an unusual and artistic piece for the 
mantel, radio, or bookshelf. 

The '11¥4-in, model illustrated in the 
accompanying photographs and drawings 
earoll Lloyd alpen, of Hare 
year-old Lloyd Halpenny, of Har- 
ingen, Texas. He not only built 
the model unaided, but he did his 
‘own research and’ made his own 
‘working drawing 

While Lloyd designed his model 
after the modern gondola, which 
by law must be black, a more 
decorative model can be made by 
fashioning it along the lines of the 
early eleventh century gondola. 
which was often brightly colored 
and gorgeously decorated with gold 
trim and brilliant silks. Tt was 
undoubtedly because too. many 

rivate gondolas were painted to 
look like the boats of wealthy 
fficials that the law was passed prohibit- 
ing all colors but, black. 

244 by 12 in. piece of white 

pine is used for the hull. Cut it out roughly 

with a sav, and do the final shaping 

a sharp knife and a plane. Card- 

board templates made from the body plan 

will help you obtain the correct shape at 
‘each of the six station points, 

‘The inside of the hull should be gouged 
‘out, and the steps at the forward end may 


penny 
‘model 


be carved in place or made separately and 


slued in 
Plywood, %4 la. thick, is used for the 


omamental bow and stern pieces. These 


can be cut out with a jig saw and glued in 
grooves cut in the hull. 

‘The sides, front, and back of the low 
cabin or “felze” are cut from stiff card- 
board, while the dome-shaped top is 
carved from a block of pine. In assem- 
bling the cabin, strips of cloth can be 
used on the inside to reénforce the corner 
joints, and cloth will also serve as a hinge 
for the door, 

AL this point cover the inside of the 
cabin with silk of brilliant hue, Before 
the cabin is placed, it will also be neces- 
sary to make and cover the little seat 
which goes at the after end of the cabin. 
This can be carved from a block of soft- 
wood, padded with cotton, and covered 
with a piece of the same silk used for the 

ide of the cabin, A scrap of velvet 
plved on the floor of the cabin will imu- 
late a rug. 

Stiff cardboard or metal can be used 
for the oarlock, which is glued in a hole 
Jin, abaft the after end of the cabin, 


The coloring of the model is largely a 
matter of personal choice. If the model 
is of a modern gondola, the entire hull, of 
course, must be black; but if the older 
type is being modeled, the use of color is 
without limitation. 

By visiting museums and libraries, you 
‘can obtain some idea of the favored col- 
‘ors. There were, however, no set color 
schemes; each family painted its gondolas 
in the manner that seemed most attractive. 


Side and plan views of the gondola model: a bedy plan showing the shape of the hull 
Station pointe; two sections! views: and\ detail abetches cf the cabin, seats, and 
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Picking a Camera to 
Suit Your Needs 


By FREDERICK D. RYDER, JR. 


"ANY people think that the more 
‘you spend for a camera, the bet- 
ter will be the picture that you 
cean take with it. This idea is 

wrong, ‘The essential difference between 
1 low priced and a high priced camera lies 
in the photographic limitations of the two 
instruments, ‘The simple outfit can. take 
good, photographs only when conditions 
fare just right, but the more expensive 
cameras can take good pictures under all 
sorts of difficulties 

‘At the bottom of the price scale are the 
simple box cameras that sell for a dollar 
‘of two, While these cameras represent 
seat value for the money, photographi- 
cally speaking, their possibilities are 
strictly limited to outdoor snapshots of 
stationary objects in the bright sunlight 
or to relatively long time exposures 
indoors. Also, because of the single lenses 
used in. such cameras, only a fair degree 
of detail can be expected. 

‘The next step up in camera equipment 
fs the simple folding instrument fitted with 
what is known as a rapid rectilinear lens— 
a double lens giving much sharper pictures 
—and a focusing scale so that the lens 
can be adjusted for near or distant objects. 

type can be bought for from six to 
fifteen dollars depending on size and style. 


A camera of at least this grade is neces- 
sary if you are going to make a serious 
attempt at photography. It will take clear 
snapshots in bright sunlight or even when 
tat By AM cel: Sal ale Be 
time exposure pictures of people in. hal 
the time required by the dollar box cam- 
eras; and with the lens stopped down it 
will make fine, sharp photographs of stil 
objects either indoors or outdoors, 

If, for example, you take a snap of the 
youngster or of something you have built 

‘your home workshop with such a, cam- 
era and the result is a failure, blame 
‘yourself; the chances are about one hun- 
red to one that itis your fault, 

Study the two test pictures shown side 
by side at the top of this page. One was 
taken with a small 2:4 by 354 roll film 
folding camera of the class just mentioned, 
and the other was taken with a § by 7 in, 
professional type view camera thit cost 
complete over two hundred dollars. The 
picture at the right was taken with the 
Small camera. As time was not an impor- 
tant factor, the smallest opening in the 
Jens of each camera was used in taking 
ach picture, and with the small opening 
there is, as'the test pictures prove, no 
practical difference in sharpness. 

T think you will agree that such results 


to 
months of June or July, 1931. 


$10 Prize for the Best Photograph 


POPULAR SCIENCE MONTHLY will pay $10 for the most photo- 
graphically pecfect picture of a piece of machinery submitted on or 
before August 1, 1931. It may be of anything from a carpet sweeper 
team locomotive, but must be taken by an amateur during the 
Any type of camera may be used, 
and the development and printing may be done by the contestant or 
by a professional. Mail enteies in care of the Photographic Editor 
postmarked not later than August 1, 1931. 


None will be returned. 


Which is the better 


{ding camera, AS 
‘explained in 


amply demonstrate the possibilities of a 
Simple, inexpensive camera, However, 1 
do not wish to give the impression that an 
expensive, highgrade camera isnot worth 
while, The additional lens speed and more 
Taborate adjustments ave very. valuable 
ately when you know How to we 
em 

‘The secret of taking good pictures with 
an inespensive cameta fs, frst, to oblain 
the proper lighting (see P.S.M., June '31, 
p. 8)" second, to tse the amalen stop 
{nthe ens’ (this means move: the ite 
lever unt the hole that Tets the light 
through the lens is as small as possible); 
and third, to make a correspondingly Jong 
time exposure. Obviously, a tripod or 
some other equally firm support must be 
ted, One of the golden rules of Photon: 
raphy, iced, fs (0 use a tripod, & small 
Stop, and’ Tong exposure on an 
that does not include people, ani 
moving object : 

‘The one disadvantage of the small size 
pictur stat tne Ung ects ses vary 
Peprcsives However, I they are. well 
taken, they cane enlged. “The test Pe 
ture taken with the 214 by 34 in. cam- 
ce wheeled 8 10 co 
any pase for’ photograph tach wil 
fn'8 by 10 in, camera, On the other hand 
2 cama taking a larger. picture, costs 
more to buy and a lol'mote to operate 
because of the increased cost of film, 
Sevclopecot, ead peaaling. OF course, ts 
Sivantages of Igit weight and comart- 
ness also are in favor of the small camera 
Deira Us sro i comcorue 

‘The next step up in cameras is the out- 
fit already deserted fed with an anas- 


a” 


tigmatic lens. Such lenses give much 
sharper pictures in snapshots where it is 
necessary to use a large stop or opening 
to get enough light for an adequate expo- 
sure. It is now possible to obtain cameras 
in the smaller sizes with genuine anastig- 
matic lenses at less than twenty dollars. 
‘These lower priced high-grade lenses are 
only a trifle faster than the rectilinear 
lenses, but they give much sharper, clearer 
pictures when used with the larger stops. 

‘At considerably higher prices, from 


thirty to forty dollars and up, it is possi 
ble to obtain faster anastigmatic lenses, 
which, because they permit the use of 2 
Targer_opening, cut the exposure time 
accordingly. These faster anastigmats are 
no better than the cheaper, slower types 
of anastigmats for pictures of still objects 
such as the test picture on page 83. Their 
advantage is in being able to take snap- 
shots in very poor light or pictures of the 
baby, for example, where a short exposure 
isa big advantage. These faster lences on 
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folding cameras are usually fitted in shut- 
ters capable of snapshots of about a two 
hundredth of a second. 

If you want real speed pictures of any 
type ‘of athletic event, you must use a 
camera fitted with a fast Jens and a focal 
plane shutter—a__spring-driven curtain 
with a slot in it which slides past close to 
the film. This shutter will make exposures 
‘of one thousandth of a second. The most 
convenient outfit embodying these features 
is the reflecting mirror, graflex type. 


A Cigarette Box That Mystifies 


JHIS tricky cigarette box is always 

‘empty—except when its owner 

wants to smoke, Then, quite like 

magic, it suddenly is seen to be 
well filled with cigarettes. And what an 
advantage that is for anyone who has too 
‘many cigarette borrowing friends! 

To construct this mystifying container, 
you will need a deep cigar box, which 
should be cut down to a smaller box with 
inside measurements of 32 in. deep, 4 in, 
Jong, and 254 in, wide, Make a frame of 
metal strips as shown to hold this box 
loosely 1 in, off the table. Suitable metals 
are nickel plated zinc, which has a high 
polish like silver, or monel metal, but you 
may use whatever you please. 

‘The drawing shows how to arrange the 


interior of the box. A U- 
shaped sheet of the same 
metal as that used for the 
frame is made to fit into 
‘one half of the box in such 
‘a way that it slides freely 
from one side to the other 


when the box is tilted 
slightly. Tt is in this that 
the cigarettes are later 


placed. One. half of the 
borat the top is then filled 
with a shallow match tray. 
This is divided into two 
parts, anda number of 
Imatch heads are-glaed in 
one compartment as shown 
to give the tray MH Cad 
tive. appearance of depth. 

When the U-shaped 
piece’ is filled with ciga- 


By NETH MURRAY 


the cigarettes is 
‘ake match teay 
tage of the bo 


rettes and the box is tilted, the entire 
Cigarette container, except for one edge, 
slides out of sight beneath the match 


tray. This gives the box the appearance 
‘of being empty; and the chance of detec- 
tion is further’ lessened by attaching a 


piece of the same kind of metal to the 
end of the box inside. 

Cover the wooden box on the outside 
with real or imitation leather before plac- 
ing it in the metal frame, and add a lid 
if you wish, although it is hot necessary, 


A watrrewasi more durable than the 
average, especially for outdoor use, can 
be made by mixing 1 part of linseed oil 
with every 16 parts of whitewash as soon 
as the lime is slaked. 


= 


i 
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It’s Easy to Electrify a Clock 


You can put the movement in an old case 
or build one designed especially for it 


By EVERETT EAMES 


Y.. may be well aware 


of the convenience and accu- 
racy of the new electric clocks 
and still hesitate to buy one to 
replace an old, faithful, and 
beautifully designed mantel 
clock. ‘There is, however, no 
need to discard the old clock. 
‘An electric movement driven 
by a tiny synchronous motor 
cn be installed in place of the 
spring-operated works. with- 
‘out dificulty. 

A suitable electric unit may 
be obtained through electrical 
dealers or jewelers or removed 
from a low priced electric 
kitchen clock. Remove the 
works from the old clock by 
loosening, the several screws 
‘and wood blocks that hold it 
in place, and take off the metal rim and 
the face, Cut two 1 in, wide strips of M2 
in, thick soft copper, and after driling two 
holes for mounting, solder them to the lugs 
on the electric unit as illustrated. Soft 
copper is used so that when the unit has 
heen mounted as accurately as possible, 
it can be centered exactly by bending it 
slightly. 

fen the strips with short roundhead 
screws which will not pierce the front of 
the case. Replace the face, attach the 
hhands and electric cord, and’ the clock is 
ready to run, Cut a notch for the cord 
the back of the case under the door. 

If one wishes to make his own clock 
ease, the design shown at the right is 
simple and attractive. ‘This case is entirely 
‘of ‘wood, and the dial is drawn on. card- 
board with compass and ruling pen. Should 
mahogany or walnut be too. expensive, 
basswood or whitewood may be used and 
stained mahogany or walnut color. 

The sides are ie in. thick and 3 in, wide. 
Prepare them for bending by making a 
series of saw cuts in them as shown in the 
photograph. ‘Then shape a block to serve 
as a form, Place one side strip in hot 
water for five minutes and bind it to the 
block with friction tape. Allow it to dry 
fh the block in a warm place for several 
days; then shape the other piece. The 
curved front molding may be bent in the 
‘same way, but it is easier to cut it directly 
from a board and smooth it wth spoke- 


shave, cabinet files, and coarse 
and fine sandpaper. 
The circular part of the door 
may be tured on a lathe face- 
plate or sawed carefully 
with a fret saw or jig, 
saw. The recess for the 
slass can be cut with a 
sharp knife if the latter 
method is used. The 
slass in the two sections 
Of the door is held with 
paste wood prepara- 
tion, and the three 
pieces making up the 
door are glued with hot 
slue and clamped. 
Assemble the case 


with hot glue and countersunk brads. 
Sandpaper thoroughly and stain. When 
dry, brush with three coats of white shellac 


into which has been stirred enough stain to 
color the mixture thoroughly. Sand lightly 


between each coat. This will give a finish 
which may be waxed to resemble mahog- 
any or walnut almost perfectly. even if a 
cheaper wood has been used. The electric 


unit is mounted as previously described. 

“The picture placed in the lower part of 
the glass door should have some blue in 
it to give a pleasing contrast to the wood 
tones. A brass knob and a band of bronze 
paint carefully applied around the edge 
of the glass inside the door ‘will give a 
finishing touch. 


Nove: Before buying the electric 
‘movement, find out if your lighting com- 
pany supplies 100-130 volt, 60-cycle alter- 
‘hating current andmaintains a time service 


GLUE SIZE LENGTHENS 
LIFE OF OLD RUGS 


OED 2145, especially those which have 
lost the sizing on the back through 
cleaning, have a tendency to roll up at the 
edges, ‘This can be corrected and the rugs 
can be made to wear much longer by 
6 them in. the follo : 

Spread the rugs face down 
‘on the floor of the attic or any 
suitable surface and tack them 
at frequent intervals, Then 
sprinkle them or brush them 
with a size made as follows: 
Soak 1 Ib, of ground carpet 
ing glue in about 6 qt. of cold 
water for two or three hours, add about 
3 qt. of boiling water, and stir until the 
ilue is fully dissolved,’ Do not, of course, 
apply so much glue to a lightweight rug 
that it will penetrate to the. face side, 
Allow the rugs to dry twenty-four hours, 


Is TavING various trick ways to start 
screws in inaccessible places, amateur 
‘mechanics often forget the 
old reliable method of put- 
ting beeswax on the end of 
the screw driver —CELL, 


By 
J.G. PRATT 


Me, Pratt, former pre 
“A‘cherm, shows how the bow Us held 


RCHERY, the oldest and most 
romantic of outdoor sports, is 
coming back into its own,’ It 
should appeal particularly to those 

‘who have home workshops, because fully 

half the fun is to make your own equip- 

ment, In this article and one to follow 
will be given simple and concise sugges 
tions as to the easiest way to go about 
making high-grade target bows and arrows, 

‘To save yourself unnecessary work and 
the many’ difficulties caused. by attempt 
ing to use poor materials, you should pur- 
chase one or two bow staves from a dealer. 
‘These are usually about 154 in. square 
and 6 ft. long. ‘The best material for the 
beginner i lemonwood, costing about $1.50 
a stave, This wood is easy to work into 
an excellent bow. Yew and osage orange 
sive a slightly better cast, but they have a 
tricky grain and should be left until you 
are more experienced, 

Tt is customary to make a man’s bow 
6 ft, Tong. 1f2 oF 3 in, shorter, a bow has 

but is more likely to break, 

‘A good plan is to make it full length, and 

fater, when you have ‘grown up to it," you 

‘can increase the pull several pounds by 

cutting off 2 or 3 in. 

"To mark the position of the handle, 
‘draw two lines around the stave, one 1 in 
above and the other 3 in, below the cen- 
ter, as shown at A in Fig. 6, Draw a line 
down the center on two sides as at B-B 
(Gelecting the sides which have a curve of 
‘warp, if any). At each end make marks 
3/16 in, from this line as indicated at C, 
and draw lines from each of these to the 
extremities of the handle lines, as at D. 
Use a sharp hatchet (Fig. 2) for removing 
the surplus wood (indicated by the tinted 
areas in the drawing of the back view), 
‘and plane to the line. 

‘Decide which is to be the back of the 
bow and carry the lines marked E from 
the four upper comers F of the handle to 
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Bow Making 


Simplified for Beginners 


If there is one sport that has been 
developed through the centuries for 


the special enjoyment of the home 
workshop enthusiast, it is archery. 
Unlike golf, tennis, and so many 
other sports, archery gives you the 
‘opportunity to make your own 
equipment. And there is something 
of peculiar fascination about shap- 
ing a bow. It is so graceful and 
powerful and becomes so much a 
part of the archer that it seems to 
take on almost human qualit 


‘points 54 in, from the back of the bow at 
the ends. Trim to these lines as before. 

The stave now has a square taper 
towards both ends. Keep the back flat. 
Beginning at the handle, give a curved dip 
to the belly as shown in the detail marked 
G._ This curve sinks in about 14 in. at a 
point 5 or 6 in. from the handle; from 
this point the belly is given a straight 
taper to the ends. Now round the belly 
with spokeshave and plane. These tools 
are to be preferred to a drawknife, which 
might cut too deep and ruin the bow 
‘Test frequently to see that both ends bend 
alike. Instead of the usual half-round, 1 
prefer bows shaped more like a Gothic 
arch (see the cross sections at #1). 

‘When the stave is practically down to 
the proper size, cut nocks (the archers 
term f0F notches) at the ends as shown at 
J with a small rat-tail file or sandpaper 
rolled on a nail. String up the bow tem- 
porarily with a thin clothesline or any 
very strong cord. You 
will probably need 
help to do this. Have 
the string of such a 
length that it stands 
away from the grip 
about 6 in. 

‘With the bow thus 
strung, it is an easy 
matter to scrape. it 


Fig. 2, The wa 


fre coughiy chopped 


ered 


‘until both limbs curve 
uniformly when the 
bow is full drawn. 


‘The grip is finished by rounding out the 
back about 34 in. with an added piece of 
‘wood, and another small block is glued to 
the lower portion of the front of the grip 


so that it will ft snugly into the palm of 
‘your hand, as at K. When these have been 
ued on ‘and rounded nicely, wrap the 
entire grip. with cord, fastening it with 
flue and finishing the ends with in 
wide sri of leather. 

Spare no pains in giving the bow a per- 
fect finish, ‘Use a oll of sandpaper’ for 
removing imperfections. Apply spar va 
nish allow it to dry at least three days 
and rub it down with linseed oil or rub: 
bhing oil and pumice stone on a soft rag 
Clean off thoroughly’ and. Varnish again, 
and repeat the procedure. two or three 
times more, if necessary. If you wish, you 
may purchase horn nocks like those” on 
the bow shown at £ to take the place of 
the plain grooves in the wood, but these 
add nothing to the bow's efficiency. 

“To find the pull in pounds, use an ordi- 
nary spring scale of sufficient capacity 
and pull the string out 28 in. from the 
stip. A convenient way to do this is shown 

in Fig. 5. While not 
] essential, a knowledge 
fof the exact pull will 


help you in making a 
bowstring that isneither 
too light nor too heavy 
for your bow. 

._ The process of mak 
ing the string is difi- 
cult to describe but 

7 ‘easy enough to carry 
out after ‘you have 
fearned the principle 
fd done ite prac: 
icing. Of course, you 

may buy your siring, 

if you prefer. 
To make your own 
string, obtain a ball of 
Trish lax No, 12 (linen 
thread), some carpet 
thread, ‘a cake of yel- 
low beeswax, and a i 
tle rosin. Melt 2 oz. of 
beeswax and 1 o2. of rosin and work the 
mixture into a bali as it cools, 
‘Drive two small nails into your work- 

bench or any suitable support at a di 

tance apart equal to 9 in, more than the 
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length of your bow. ‘The string should 
contain one thread of flax for each pound 
the bow pulls, and it is made in three 
strands, If it’pulls 45 Ib,, for example, 
wind the flax around the hails until you 
have a strand of 15 threads, and wax it 
into one cord up to within 8 in. of each 
end, keeping it taut and free from kinks. 
‘Now give each end of the strand a taper- 
ing effect by cutting off two threads at a 
point 1 in, from each end, two more 
threads at 2 in,, two more at 3 in., and so 
on, as shown at, Fig. 7. Wax the ends 
thoroughly, lay the’ strand aside, and make 
two more like it. 
‘To strengthen the ends, 

strands about 10 in. long, eac 


repare six 
consisting 


‘of about 12 threads each, Wax them and 
taper or stagger the ends. Place one short 
strand at the end of each of the long ones, 
and wax them together, 

‘You now have three long strands, each 
thickened at both ends. Bring the’ three 
together and grasp them in the left hand 


vidual strands in one direction and at the 
same time twist the three main strands in 
the opposite direction. 

‘When you have twisted sufficient string 
to form a loop about 114 in, long, fasten 
the loop temporarily with a bit of thread. 
Now place the loop over a nail and wax 
each short end into one of the long strands, 
as at C. Proceed to make rope by the 
‘method just described. Pull hard and wax 
continually. The other end of the string 
needs no loop, but it will have a smoothly 
tapered extra thickness caused by the 
thee thickening strands. 

Place the loop over the upper nock of 
the bow. Then, about 4 in. from the 
lower nock, wind the string around the 
bow in a timber hitch, made as shown at 

Fig. 7. To string the bow for shoot 
ing, let. tie loop slide down the upper 
limb and slip the timber hitch down to the 
lower nock and draw it tight. Grasp the 
handle with the left hand with the string 
down. Place the lower end of the bow 

against the instep of the left 

foot, and pressing down on the 
upper limb of the bow with the 
palm of the right hand, fingers 
extended, side the loop into 
the nock’as shown in Fig. 4. If 
scems easier, you may reverse 

‘position, left to right. The 
string can be tightened, if nec~ 
essary, by releasing it and twist- 
ing the timber hitch end a few 


OW, STAVE 


a 


Fig. 3, The rapidly grow. 
{ng popularity of archery 
tine led to the formation 
ff active clubs in many 
Sections of the country, 


times. How the full drawn bow is held is 
shown in Fig. 1, 

‘When the bow has bee stung up, wrap 

3 oF 4 in, of the center of the string wit 
waxed carpet. thread to protect it against 
wear. The string should bind slightly in the 
arrow nock, but this adjustment can be 
made later ‘by winding that, part of the 
string with silk, Fasten a string or ribbon 
from the loop to the upper end of the bow 
(a hole can be drilled for this) to keep 
the string from slipping down too far when 
the bow is unstrung. ‘The bow should be 
left unstrung when not in 
| use, Leaving a bow with 
| a tight string will give 
ita permanent bend and 
decrease its efficiency. 
For the same reason, do 
hot stand a. bow on ‘one 


end; hang it on a nail 
| by its own sae 

‘The making of arrows 
and other tackle will be 
described in the August 


issue. 


Fig. 5 Testing the pull 
Fig, 6 Cat viet). Stee nf» 

inf conatacting the “bow — 

about 4 or 5 in. from mln 

fone end, oF at about the | suey cones one Pa ers 
center of the thickened i secnowar segponar amen 3 
portion, Twist them | S——— = = 

tightly” ai this point for | ™*P=EP = . 

avdistance of about 274 


in, (see B, Fig. 7). The 
‘method of doing this is to 
twist the outermost 
strand away from you 
‘with your thumb and 
forefinger and then bring 
it toward you over the 
other strands; then twist 
the strand which is 


outermost and bring it 
over the other two; and 


Uf you wish a list of 
books on archery and 
1S | dealers in archery sup- 
Plies, send” a selfoad- 
reséed and stamped en- 
selope tothe Home 
Workshop Department. 


idea being to twist indi 
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TURNED WALNUT BASE 
HOLDS FISH BOWL 


‘Tuts decorative fish bow! support 
serves the double purpose of protect- 
ing the table from the moisture and 
raising the aquarium so that it can 
be seen to better advantage. 

‘The top and bottom were made 
from two pieces of walnut 196 in. 
thick and 744 in. square, and. the 
short upright from a piece 254 in, 
square and 334 in. long. Instead of 
finishing the pieces individually, the 
top and bottom were first. merely 
turned round and bored. ‘Then the 
upright was set between centers and 
provided with accurately turned ten- 


OUTBOARD MOTOR CART 


‘A wauy buggy chassis salvaged from the 
junk heap can be converted into a con- 
Venient cart like that illustrated above 
for hauling an outboard motor to the 
water front. It will also hold oars and 
fishing equipment—Grorcr: CHATTERTOX 


‘This 9-t. pool consis of a smooth concrete Hose 
rim of common eld 


‘ons or dowels. The parts next were 
assembled with high-grade glue and, 
when the joints were thoroughly 
dry, were turned to the desired 
shape. In this way it was possible 
to work the glued-up joints into 
the design and make it appear as a 
single piece of stock. 

‘The finish consisted of a light 
application of walnut stain and 
three coats of clear lacquer applied 
while the piece was turning. A piece 
of green felt was glued to the bot- 
tom—D. R. V. H. 


BACK YARD WADING POOL 
GIVES CHILDREN JOY 


Tutere is no more engrossing piece of 
summer equipment for the home play 
ground than a wading pool, where young- 
sters can paddle, sail boats, and have the 
endless diversion that water gives. The 
fone illustrated below was made by Robert 
Laveaga, a Californian, for $1.75—plus, 
of course, his own labor. 

Instead of being an excavation, the 
pool has a raised tim 1 ft. high. © The 
ground was made level, pounded hard 
with the back of a spade, the center 
determined, and a circle drawn 9 ft. in 
diameter. “The rim was built of field 
stones and cement mortar mixed in the 
proportion of 4 parts sand to 1 part 
cement. No form was used. On the 
outside, the rim was left rough; inside, 
it was smoothed with cement 

‘The drain, made of 134-in. pipe fitted 

with an elbow and a plug, was 
placed near the rim, at the 
Jowest part of the surface. The 
pipe was slipped under the rim 
a few inches below the surface 
and held in a furrow, which 
ended in the garden at’ a 6-in. 
lower level. Then the flooring 
‘was put in—3 in. of the same 
cement mixture laid directly 
fon the earth—and left two 
days to harden. A grouting 
of pure cement and water was 
then applied with a brush. 

‘Around the pool Mr. Lav- 
eaga put a 2 ft, wide band of 
clear sand, divided from the 
lawn by a rim of stones and 
‘cement. —FraNces DUNCAN. 
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INNER TUBE WRAPPING 
KEEPS PUTTY SOFT 


Leftover put 


sable it i te 
dinner tube 


Rasety does one use all the putty 
obtained for any given job. ‘The ball left 
over is usually wrapped in paper which 
soon absorbs most of the oil; then the 
oil gets over everything else, 
putty becomes as hard as a 
better way is to put the ball in a piece 
of old inner tubing, leaving 3 or 4 in, 
extra on each side to fold over. Hold the 
covering with bands cut from the same 
tube. Putty so. protected keeps for 
months—Fraxx W, BENTLEY, JR, 


CONVENIENT LETTER BOX 
BUILT IN PORCH POST 


Wate a front porch has square, hollow 
wooden columns of the ordinary 
is possible to construct a buill-in letter 
bor in one of them as shown above. A 
box of this kind is especially convenient 
if the porch is screened in during’ the 
summer, because it allows the letter car- 
Tier to put the mail in from the outside 
and the residents to remove it from the 
le. ‘The porch post illustrated. has 
‘another use. Being of ample size, 
it serves during the winter months as 2 
convenient storage place for fans and Ay 
Seatters—Lovis S. WARNER. 


‘Nantes and notations written in pencil on 
wooden plant labels will remain legible 
almost indefinitely if protected with a 
coating of transparent waterproof house- 
hold cement of the type sold in tubes, 
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hat Can You 


ERE js a new and novel contest 
that is a direct challenge to your 
home workshop ingenuity. 
Porvtar Sctexce Motitty will 

give $100 in cash prizes for the six most 
Interesting, ingenious, and original articles 
made from the following materials or any 
part of them: 


1 pe, 34 by 8 by 18 in, white pine or other 
pes 36 by 6 iy 12 bn, ond of ny Md 

1 pe. 34 by 6 by 12 in. wood of any ki 

3 Wooden dowel rods 3 in. in diameter 
and each 3 Tt, long 

1 pes sheet metal 4 by 10 in, of any kind 

1 pec fg a of any age and 
i 


pou,may use whatever glue, 
screws, thread, string, or other mate- 
rials you need for securing the joints or 
for minor accessory purposes, but these 
fare not to constitute any important oF 
Conspicuous part of the object and in no 
ase should their combined weight be more 
than five percent of the whole. 

‘Aside from these limitations in mate 
rials, you may do-as you please, The 
hoards can be cut up in any way desired 


imped nd of the tube ie 
‘lip: Right: Mow: 
‘ot the ere 


Ing the Mandle dows 


and resawed into thinner boards. Tt is 
hot necessary to use alll the materials 
indeed, any of the items on the list can 
‘be omitted entirely. 

‘The prizes will be as follows: 


$50 
25 

10 

prizes, $5 each 15 
‘Total prizes $100 


THESE succestions(4 
MAY GIVE YOU A START 


Aieptane Model 


You will see at once that there are 
almost unlimited possibilities in this con- 
test. The objects may be of a decorative 
or instructive nature such as models, of 
they may be useful articles such as the 
tooth paste or shaving cream tube 
‘squeezer” illustrated, which was 
designed and constructed to meet 
the conditions outlined. ‘The list 
given in the box above contains a 
umber of possible projects, some 
of which will probably suggest 
‘other more interesting and ingen- 
jous subjects to you. 

‘The contest is open to all except 
employees of Porutar ScieNcr 


a 


JSrom These Materfals 
A New Prize Cont 
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Mowritty and their families. All that is 
necessary to enter the contest, after you 
have made a suitable article, i to mail a 
clear photograph of it (or photographs, if 
you prefer) to the Woodworking Contest 
Editor, Porutar Science MontaLy, 381 
Fourth Avenue, New York, on or before 
‘August 31, 1931. ‘The photograph must 
show the Object in the bare wood before 
any paint or other finish is applied, and it 
should be accompanied by (1) & brief 
description, (2) an itemized list of the 
materials used, and (3) a rough diagram 
‘or pencil sketch showing how the two 
bon were cu up, 

Each entry will be judged on_ these 
points: (1) the ingenuity and originality 
of the idea, (2) the object's utility or dec- 
crative value (or both), and (3) the qual- 
ity of the craftsmanship displayed. In 
case of ties, each tying contestant will be 
awarded the prize tied for. 

The judges will be the technical and 
home workshop editors of  Porutar 

mxce Moxray, and their decisions 
il be final. ‘They ‘will have the right to 
ask any contestant to send the actual 
article he has made to New York for their 
inspection, with the understanding that it 
will remain his property and be returned 
promptly. ‘The names of the winners will 

announced as soon as possible after the 
close of the contest 


‘OR those who desire to make the con- 

venient tooth paste or shaving cream 
tue “saucezer illustrated, the consruc- 

tion is as follow 

From the 74-in. piece of white 
pine or poplar, cut three segments 
so that, when fitted together, they 
form a'block similar to that shown 
in the photographs. ‘The curve on 
the front face should be an are of 
a circle, ‘The dimensions of the 


The moving parts consist of two 

fh or maple strips measuring 
by 24 by 634 in, between which are 
fastened two sections of 34-in. dowel 
rod. Cover the curved face with 
sheet copper or other metal, the top 
end of which is bent over so that it 
forms a clip to receive the flattened 
end of the tube and prevent it from 
slipping. 


pieces of 34-in, maple or birch. 
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Sinedly Ping-Pong Table Built for $5 


By W.E. DURBAHN 


ERE is a sturdy, hantsurfaced sure the length, 2 

ping-pong table that can be con- ft. 6 in. and iay 

structed easily at an expenditure out the angles on 
of $5 or less, ‘The materials are readily the top end. ‘The 
obtained and the work should not take cuts on the’bottom 
more than a few hours’ time. ends are the same. 

The playing surface, which is a4 by 9 ‘The side cut at the 
ft. section of thick, flat plaster wall board, top of the leg_ is 
is reénforced on ‘the underside with a laid out by placing 
1 in, thick frame of 1 by 2 in. spruce. the square as at C, 
‘The two pieces marked D extend the full using the figures 
length, and the pieces £, F, and G fit indicated, and 
between them, marking the angle 
Fasten the framework to the wall board on the stock along 

with twopenny lath nails, Drive the nails the 24-in, edge of 
through the plaster board into the frame the steel square. 
and space them about 4 in, 
apart. If desired, the table 
can be cut in two and hinged 
to facilitate storing 
of the three 


With sixpenny nails, fasten the legs in 
ition, 4 in. from the ends, Place the 
worse on the floor, spread the legs to 15 
in, as indicated, and nail the pieces J in 
place, These will not only hold the legs 
in position, but will serve to strengthen 
the horse. 
When the three horses are completed, 
lay the plaster board top on them and. fit 
and nail a 4 in, thick lattice strip around 


legs must be cut in order to 
rest firmly on the floor can 
be laid out with a large steel 


square as follows: Place the the edge. will serve to protect, the 
square in the position on edges of the table, but be sure that it is 
the stock with the 24in. flush with the top.’ Bore two ¥4 in. diam- 


and 334sin, marks as indi 
cated, "This will give the 
angle for the side cut needed 
athe bottom, Nes tum the 
ard on edge and place 
your 5 ea a, ving 
the angle eut on the 
the bottom of the leg. Sfea- 


‘eter holes in the top for the net supports 
and insert two 8:in, lengths of ¥4-in, 
dowel rod 

Two coats of quick-drying enamel will 
rive the table an extrahard finish, If 
the plaster board is given a coat of glue 
size, one coat of paint on it may be sufli- 
cient, Stain the horses, if desired. 


NOVEL STEPPING STONES 
INLAID WITH BRICK 


HEN placed informally at the poin 
of gredtest wear, steppiog stones Wi 
colect your lawn and form an attractive 
fd eolotful desiga which will enhance Ube 
beauty of the garden 


stepping stones, inlaid with glased 
brick, can be made simply and inexpe 
sively, First prepare a formn similar 


shown below by nailing together t 
ft. lengths and three L-in. lengths of 
four, This will serve as a for 


ide of the of cement, sand, and gravel. If gravel is 
‘on a board, and not at hand, use 1 part of cement and 4 
put four glazed bricks in’ each d 

squat hem in an at- ‘Set the stepping stones flush with the 
z tractive design. The forms are surface of the ground so that the lawn 
forms for the concrete. ‘Note how bricks are placed, then filled with a 1:23 mixture mower can be used—Lewis SHIRLEY. 
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Tips on Tempering Tools 


You can do it with ordinary home workshop 
equipment if you know what the colors mean 


By MARK H. SCHLIEPER 


"ANY ordinary tools can be 
hhardened and tempered suc- 
cessfully by the home worker, 


even if he has no more equip~ 
ment than-a Bunsen bumer and a 
piece of heavy scrap steel for an anvil 
‘Reshaping an old tool. Heat until 
workable, but not beyond a medium 
yellow, and hammer to shape as nec- 
ssary. "Then anneal by heating to 
cherry red and allowing to cool in the 
Testing quality of steel, First 
methods" Heat sample ‘red-hot and 
plunge in water; if file will not nick 
{vis tool steel.  Anneal this piece if 
actually to be used.  Second_method: 
Grind sample and note spark. Tool steel 
throws a bright yellow, starry spark; 
common steel, a spark of the sime color 
but dull and ‘solid, not explosive; high- 
speed steel, a deep, almost blood-red 
spark, "High-speed steel requires. white 
heat for hardening so cannot, be treated 
unless a gas furnace or forge is available 
‘Hardening ordinary tools, If only the 
end is to be tempered, as is usually the 
Case, heat the tool slowly and evenly red- 
hhot ‘for a distance, on the average, of 
about’ 2% in. Do not heat beyond a 
bright red. Plunge about 1 in. into water 
and move i about continuously, | When 
he upper portion of heated section cools 
hardness, polish it' quickly with emery 
cloth, sandpaper, of on a grinding wheel, 
carry it to Rood daylight, and watch 
the polished surface 


(Ty for the appearance of 
hardening colors. 

[\| fara Ts [eyo 

i 6 | Ba) foo 
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‘Data to ald in shaping chisels. These may 
be Foeged om any heavy piece of scrap metal 


1 


other thin tools are heated, plunged in 
and then polished and reheated by 
ing them back and forth over a gas 
until a blue-gray color appears; or they 
may be held as shown over a flat, fairly 
thick slab of previously heated iron, 

Oil hardening. Better results. can be 
obtained by hardening in oil than in water, 
A thin oil such as whale oil is best, but 
any light lubricating oil may be used. Do 
not bend over the oll, as it often flashes 
into flame as the red-hot steel touches it 


To supplement this brief article, Mr. 
Schlieper, who is a teacher of many years 
‘experience and an authority on metal 
working. has prepared some additional 
poles, Yow mag obinn thes by seeding 
a self-addressed, stamped envelope for 
izome Workshop Bulletin Xo. 6. 


Tent heat. (or temper 
“At “right? Meat 
this tol over a hot slab 


When the desired color 


appears (see following 
list), plunge the tool in 


water to cool 
Colors for tempering 
various tools. Light 


brownish yellow, known as light straw, 
which is the first color to appear, repre- 
sents the correct heat for quenching 
scrapers, scratch awls, and brass cutting 
tools. A darker brown, known as medium 
straw, comes next; it is the color for end 
mills, reamers, engraving tools, and hol- 
low punches. A still darker brown, known 
as dark straw, next appears; it is used in 
tempering knurlers, punches, taps, dies, 
‘wood turning tools, and lathe tools for 
cutting soft steel. ‘Then these colors fol- 
low: | Purple—prick punches, cold chisels, 
stamping tools, and stone cutting tools. 
Blue—drills for metal, hatchets and axes, 
wood tools, and springs. Blue gray— 
screw drivers, wood screws, and knives. 

Hardening thin tools. ‘Knife blades and 


ro ee 
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| biAlaricnsamor of The 


Log Cabins Anyone Can Build 


For only twenty-five cents you 
can have a blueprint with com- 
plete plans for the log cabin 
shown at the top of page 93, as 
well as a list of the materials (see 
page 117). These drawings show 
how to apply the new type of log 
siding which has brought cabin 
building within the reach of 
everyone—knotty pine boards 
with rounded faces that look like 
heavy logs. There are also 
sketches on the use of real logs. 


By WILLIAM GREY DORR, A. I. A. 


a safe bet that a log cabin is the 
most satisfactory type of summer 
home—the kind that is in everyone's 
dream. Acabin seems to suggest peace, 

health, freedom, and also a lot of fun 

combined with just a dash of work to 
make one hungry for meals and ready to 

0 to sleep the moment one’s head touches 

the pillow. 

those parts of the country where the 

“makin's” of a log cabin grow on one's 

own land, it will probably be easiest 10 

build with real logs. But there are many 

choice spots where either the wood is too 


hand to be practical for working up into 
a cabin, or there are (alas, that we were 
hot conservation-minded long ere 1 
no trees at all that can be spared, You 
may have a picturesque cabin nevertheless, 
and one that is reasonable in cost if you 
aren't afraid of exercising that good right 
arm of ‘yours, 

First of all, make sure that you have an 
adequate plan—one that will cover all 
your needs, How much and how many? 
is the double question to put to yourself 
Don't try to make your cabin so small that 
you will have to sleep four in a bed, but 
don't have too much extra space to look 
after. And, above all, have it both in 
‘design and in furnishing just as simple as 
it is possible to make it. Avoid gimeracks 
within and without 

The floor plans shown here, both of the 
real Jog cabin above and that of the cabin 
of siding on page 98, are simple and com- 
pact. In each case the porch is utilized as 
fn. extra sleeping room—which always 
suits the youngsters and at least some of 
the oldsters. ‘The living room “doubles in 
brass” by being the dining room as well; 
andthe bedrooms may be fitted with 
double bunks which can be made in a 
picturesque fashion that suggests an old 
four-poster with a “tester” top. By this 
method a fair number of peopie can be 
comfortably accommodated ina reason- 
ably small space. 

Low roof lines, wide eaves, and well- 
fitted comers—whether of real logs oF of 
the siding—give a quaint look that is 
desirable in one’s holiday home. ‘The dif 
ference in a cabin that you like and ome 
that looks like something a trapper threw 
up in a moment of stress is so great that 
fone can hardly overestimate the impot- 
tance of having a professional design to 
ar ‘pais "A 

ual in importance is the construction. 
It you have the logs and can employ 
workmen who know how to wield a cun- 
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ning axe as well as to do some 
carpentering, you are in luck 
and probably” will choose the 
real log cabin, But you may 
elect to use either the newly 
developed type of log. siding 
which has @ rounded face that 
closely resembles real logs if 
laid up in random widths, or 
the ordinary bungalow siding, 
both of which are applied over 
a stud construction like any 
frame house. Most reasonable 
of all in cost_are common 
boards lapped like siding and 
stained a light brown. ‘These 
sive a satisfactory and pictur- 
esque effect. 

Whatever type of construc- 
tion you choose, however, the 
base ‘construction may be the 
same. The log cabin Sarona, 
shown at the beginning of this article, is 
built with full basement; and if such is 
‘your choice, it is wiser not to attempt to 
do it youre unless you are a fatty com- 
petent mason, for it is a tricky job, More 
than one amateur who has attempted it 
has decided that it was more than worth 
the money to let George do it. 

For any cabin that is not to be used in 

cold weather, concrete piers make a 
satisfactory base, ‘and if the effect of a 
continuous foundation wall is, preferred, 
it may be obtained by filling in between 


bye 
wae 


the piers with a “curtain wall,” as it is 
called, of not less than 6 in. in’ thickness. 
Such a wall should be built of rocks of of 
concrete faced up with rocks rather than 
concrete alone, as rocks give a look of 
stability and also harmonize better with 
rustic surroundings than a smooth surface 
‘upon which your rough-textured cabin is, 
to rest. In any case make sure that the 
piers are sunk down to slid ground. The 
furan, wall, however, need penetrate 
only below the humus or forest 

‘A word as to comers: Whatever type of 

construction you elect, comers 


ever, may be mitered. 

Various kinds of roofing may 
be utilized. The main consid 
eration is to have it suit the 
character of the building and 
yet be reasonable in cost. 
Slate-coated roll roofing is the 
cheapest for both the real log 
gabin and the one of siding. 
‘There are, however, various 
types of prepared spark resist~ 
ing shingles that may be used. 
Regular cedar shingles or those 
that resemble old-fashioned 
“ahakes” make a good, roo 

roll roofing may be ap- 
pled horzontall inthe wea 
way with carefully cemented 
and nae joints, Another more 
interesting method is to apply 
the roofing: vertealy, contung i FaNt 
‘over the ridge and down the other side to 
the edge of the roof boarding, The joints 
are cemented, nailed, and covered with 
batten strips. "An effect similar to a Swiss 
chalet rat is obtained by laying poles 
horizontally over the battens and 
ing them in place by rocks. 

In the August issue Mr. Dorr tell give 
suggestions on doors and windows, fire~ 
places, furnishings, and other details relat- 
ing to’log cabin construction, 


may make of mar the appear- 
ance of your forest home. In 
the log construction much of 
he pcturesqueness is gained 

random length projec: 
tion of the axe-cut ends. The 
logs may be fitted by any one 
‘of three methods, but the sad- 
le-and-notch joint is the best 
for the amateur to attempt. 
‘This means an inverted V-notch 
gut in the upper log and a 
“saddle” cut in the lower log 
so that they can clinch some= 
What ike “one's two hands 
when gripped together. 

‘The logs may be fitted to- 
gether throughout their length 
by flattening them off to. get 
rid of any bumps or irregular 
ties so that, they will lie flat 
is nade, her" bling 
is ter 

lumbers’ oakum on the saddle 

fore rolling the upper log 
into place; and, after the roof 
is on, more oakum is driven 
between the logs by a mallet 
and calking iron. 

The comers of the siding— 
whether with a curved face or 
flat—should be butted against 
vertical corner boards of the 
same material rather than mi- 


chen. “Here. genuine 
the olnts caked with oak 


tered at the comers. It is an 
easier construction and has a 


Loe 
Side a studing framework ta imitate thie elect 
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Useful Hints for Car Machinists 


Pig, 1. O14 oll ean and rod 
her 


[EJ8, extemely dlticult to locate the 
exact source of a noise in the auto 
motor merely by listening with the hood 
raised, ‘The device shown above in Fig. 
1 applies the principle of the doctors 
stethoscope. Take an old oil can and 
discard the spout. ‘Then solder along 
thin’ metal rod to’ the bottom as shown. 
‘The can concentrates the noises travelling 
up the rod from the motor, 


ENDS Oe cLoTH 
ane wikeo 


Gooo riding qualities in the modern 
‘motor car depend on adequate lubrication 
of the springs and adjustment of the 
shock absorbers. ‘The ordinary method 
of lubricating the springs is effective but 
must be repeated at short intervals. Fig. 
2 above shows a way to make the springs 
self oiling and at the same time keep out 
dirt and grit. Army type puttees made 
of wool cloth strip can be obtained i 
many stores at low prices. Wind. a pair 
of these around each spring. wiring the 
end in place, then soak them with the old 
oil drained ‘from the car's crank case. 


Fig. 3 shows how light on the dash can be 
hooked ‘up to tell solution level in battery. 


POPULAR SCIENCE MONTHLY 
awards each month a prize of 
$10, in addition to regular space 
rates, for the best i 


motorists. This _month’s 
prize goes to L. D. Youmans. 
Ravens, N. Y. (Figure 1). 


Unt, the solution in the auto 
storage battery drops considerably 
below the level of the top of the 
plates, the battery continues to give 

fect service. However, operat- 
ing the battery with the’ solut 
level. too low ruins the electrical 
‘qualities of the portions of the 
plates left exposed 3,.at the 
bottom of the first column, shows a 
way to determine the solution level 
whenever desired merely by press- 
ing a button on the da 

Locate the filler cap nearest the 

itive pole of the battery (in 
Eateries having the positive term 
nal grounded to the frame of the car the 
filler cap nearest the negative pole should 
be located). Drill a hole in this cap s0 
ais to make a tight fit around a lead rod, 
‘Adjust the length of the rod so it clears 
the tops of the plates when the cap is 
screwed tight 

Drill an extra venthole beside the lead 
rod. Connect the end of the lead rod to 
a switch on the dash and run a wire from 
the other terminal to a light, grounding 
the other terminal of the light. When 
the switch is on the light will burn as 
long as the solution level is above the 
tops of the plates. 


Fie 4 He 
St ten By Fo 


Ta new and as 
{wo held the garage door oper. 


Maxy types of garage door stops have 
been sted thi page The oe 

wn in Fig. 4 is eaeally easy ts 
make. "The’ size of lumber ‘needed 
Gepends on the thickness and. weight of 
{he door, “In most cases pieces cut from 
2 length of two by four will do the job 
‘The length of the notched piece, and also 
Of the vertical section, cat he varied to 
meet special requirements. 

Tn any cane be sue fo have the veil 
set atleast a foot inthe ground 
eis desirable to have the locking plece 
as close to the ground as possible to 
Teduce the strain on the upright. Be sure 
that the locking pieces s0 placed that 
the hinge is much closer to the back than 

to the notched end. 


Ix tHe case of an ordinary puncture, 
the regular five minute self ‘vulcanizing 
patch or the cemented patch will do a 
‘good job. However, when the tire suffers 
a bad blow-out, the tube usually is ripped, 
sometimes for Several inches, and often a 
piece actually is blown away.’ If the tube 
1s old and near the end of its useful life 
it does not pay to repair such a bad 
bbreak, but if the tube is relatively new, 
the method shown in Fig. 5, below, will 
prove effective. 

First sandpaper all around the edges 
of the hole both inside and outside. Then 
cut a piece from an old inner tube and 
after sandpapering it on one side, cement 
it to the inside of the tube, thus repairing 
the hole from the inside, ' Then apply a 
patch to the outside in the usual way. 
‘Thus the hole will be patched and reén- 
forced from both sides, 


Maxv types of old carburetors obtain- 
able cheaply at the auto wrecking yard 
are of the type where the float chamber 
is separate from the mixing chamber. 
Such a carburetor can be altered as shown 
in Fig, 6 below to form a gasoline strainer. 
First saw off the float chamber. Then 
thread and plug the small hole through 
which gasoline flowed from the float 
chamber to the spray jet in the mixing 
chamber. Tn some cases a plug will be 
found on the opposite side to which the 
supply pipe can be attached. If not, ft to 
the spray jet supply hole after enlarging 
it to make a good ft. 
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Try This One on your Manly Frame! 


What a Union Suit for ‘109 


‘See the new B.V.D."Sports Model” 
today—the union suit that revived 
the dollar and restored its value 
selfrespect. For when it buys the 
“Sports Model” your good old dollar 
gets back in its stride—hecomes the 
shining silver pre-war cartwheel th: 
purchased quality and plenty of it 

What a Union Suit it buys! It's 
splendidly tailored —with low arm 
holes and webbed shoulder inserts 


—wide legs and flared hips—aB.V.D. 
model with the triple virtues of 
smartness, comfort and a pre-war 
Price. 

It comes in two popular models— 
the Double Reinforce Back and the 
Blouse Back—and it's made of 
B.Y. D's famous nainsook—the fab- 
rie with Arctic virtues —a fabric 
that keeps you cool even when the 
humidity is a front page headline. 


and even the famous 


Tt has buttons that stay put, but- 
ton holes built to stand the gaff of 
rough usage, locked stitched seams 
and special reinforcements at every 
point of stress and strain, 

It’s a grand dollar’s worth of union 
suit—the hest dollar buy on the mar- 
ket today. See it at your dealer's 
and look for the label of B. V. D. 
the threedettered absolute guaran- 
tee of smartness, style and service. 


; the biggest selling 
now 4125 


U-1 
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Old Bill and Bob Laten go visiting and discover a 
New Tool for Precision Boring 


JAMES ELLIS 


HE burst into Old Bill's office, Bob 
Laten was halted by the sound of 
voices. He had come to ask a 
‘question about the blueprint of a 
job that had him guessing, and there was 
4 slightly puzzled frown on his face, but 
ve way t0 a smile as he became aware 
of what Old Bill was saying to young 
‘one of the apprentices. 
ant stay in one place and learn 
enough,” Old Bill told the boy with kindly 
firmness, “You must find out how the 
‘other man does things, and then come back 
to me here. ‘That is the, best way to 
become worth more wages.” 

Bob Laten now grinned broadly. Not 
‘so many years before he had been told the 
same thing. He had gone roaming about 
the country for a time and had leamed 
many things, until finally he thought it 
wise to settle down. Even now he some- 
times had vague longings for the days 
when he could go from place to place when 
fancy dictated. 

“foo bad we can't send Jimmie away 
right now to find out how 1 am going to 
fet this thing machined accurately enough,” 
Laten said as Old Bill turned inguiringly 
toward him, He unfolded the print (Fig. 
2), which showed a part of the ingenious 

iece of mechanism that has come to be 
nown as a “Geneva stop.” It is a device 
for imparting a jerky motion to one shaft 
from another. that revolves a a constant 
speed, and. finds application in’ various 
Special machines suchas those for forming 
wire, Sometimes it is used in printing 
‘machinery, and, ina small form, on motion 
picture machines 

‘Old. Bill looked at the print. He saw 
that the accuracy required was high, and 
that the part was bulky (see Fig. 2), 

“Well, it seems to me that you ought 
to be able to mill the slots without much 
trouble,” he stiggested. 

Laten replied, “I can do that on 


Fig. 2. The blue 
prompted Old 


2D Lats 


illing machine, but. what's bothering 
me is how 1 am going to locate the c 
cular portions, and how I am going to 
bore them true.” 

‘The expected reply did not come: 
instead, he saw Old Bill looking out of 
the window at the trees in the distance. 
‘There was a curious and almost wistful 
expression in Old Bill's eyes, Laten won- 
dered if he, too, had a longing to escape 
the confines of the shop. In a way, Laten 
‘envied the boy who had just been told to 
go seek knowledge 

Old Bill. returned to the print 
studied it for a. moment 

“T have an idea—or at least T know 
where we are likely 10 get one,” Old Bill 
said. “Get your hat and we will do what 

1 told the boy to 
do. We'll go over 
to F, J. Wilhelm's 
place and ask him.” 

Bob Laten as- 
sented with enthu- 
siasm, Tt was just 
the sort of day he 
could enjoy a twen- 
ty-mile ride to the 
town where they 
were going. He and 
Old Bill "climbed 
into the fiivwer and 
fn about an hour 
they reached the 
shop for which 
they were bound. 

‘When they ar 
rived, they saw 
that the outside of 
the shop was being 


and 


the shop. Te had 
eshte lowie 


painted and that Old Bill's friend Wil 
helm was out in front observing the paint- 
ing—or sunning himself, they could 
decide which. With the approach of their 
car, he was cordial in his greetings. 

“Look who's come over to see me!” he 
exclaimed, “It’s been months since I have 
seen you boys, and I am tickled to death 
to have you here.” 

Old Bill cast a quizzical eye at the 
painting and said, “You look so prosperous, 
‘we thought we would see whether we could 
set, job.” 

“You bet you can!" Wilhelm exclaimed. 

But anyone who could get you away 
from that place of yours would be working 
a miracle, Let's go inside and see what 
there is.” 

‘The three went into the shop, each 
observing what was most interesting to 
him, (Old Bill's attention—always think- 
ing of new equipment for his own plant— 
was attracted to the big boring mill in one 
corner of the machine shop. He went over 
and stood before it. Tt was a big machine 
with a sixteen-foot table, but gigantic as 
it was, the casting on it made it look small 
(see Fig. 1) 

“That is the bottom casting for some 
sort of chemical apparatus we are build- 
ing,” Withelm explained. “We have cast 
several like that, and some of the plain 
sections that go on it to make a tank of 
some kind.” 

Continuing their way through the shop, 
Old Bil stopped at other jobs that caught 
“T see you have two kinds of welding 
equipment,” he commented. “We need a 
new welding machine ourselves and will 
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for a thrust 
of 90.000 H.P. 
you need true 
pre pellers! 


a cranks! 
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The Starrett Catalog describes all the Starrett 
Tools and illustrates their use. Send the coupon 
for your copy. 
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soon have to buy one.” 
“Yes,” his host 
‘we have found, as 


sup. 
se you have, that there 
Dork which can best, 
be done with gas, and 
‘other work which is bet- 
ter suited for electric 
welding. For example, 
lover at our right we are 
brazing together 0m. 
copper pipe with gas, an 
here we are making steel 
tanks with the arc.” 
Meanwhile Bob Laten 
had strayed over to. the 
section of the shop where 
fools were made, and the 
finer work was done. 
When Old Bill and Wil- 
helm approached, he was 
sazing at a machinist. at 
‘work placing a boring bar 
ina miller. ‘The bar itself 
vas of the type shown in 


mething 
new with, us,” Wilhelm 
explained. “We have 
found that a boring bar 
constructed in this. way 
is of considerable advantage for precision 
work. It consists of a shank made to fit 
the milling machine arbor or the chuck, 
and it has an adjustable boring end that 
can be made to run absolutely true, as 
Jack is doing there now, just by holding 
‘apiece of steel against it before the knurled 
shell is finally tightened, ‘Then he can set 


absolutely true, can be used to locate a 
hhole from an edge of the work.” 

‘Old Bill and Bob Laten grasped the idea 
instantly, 

“That it just the thing we came over 


here to get!” Bob Laten exclaimed, unfold- 
ing the print which he had brought along. 

fe showed Wilhelm the job that had 
him, stumped, and pointed out the weight 
of the parts and the accuracy demanded. 

‘ou can finish bore segments of holes, 
if there is such an exp Wilhelm 
said, “with a tool like that, and you can 
locate the work with another device that 
wwe have used from time to time.” 

He went to the tool cabinet near the 
milling machine and brought out an angle 
plate that had two studs projecting from 
its surface, of, more correctly, one stud 
and one plain pin as shown in Fig 3. 

“Here is an angle plate with a stud which 
would be made a good fit for a piece such 

s you have to make,” Wilhelm continued. 

en, located at the proper angle. is this 
hardened and ground pin, It would fit the 
slots in the casting you are going to 
machine. With this device, you would 
first accurately cut the four siots and then 
use the slots to locate the bored-out por- 
tions on the circumference of the casting. 
Tn that way you would be certain of ge 
ting the same relation on each of them. 

‘Old Bill winked at Bob Laten, who was 
smiling with satisfaction at having leaned 
hhow to get out of his dilemma. 

“T told you we could find out from Fred 
Wilhelm,” Old Bill said. “It’s been worth 
all of this hard trip over here to discover 
this method,” he added, laughing. 


nothing! 
Wilhelm exclaimed. “You 
e just hankering 0. pet 
from the shop. ‘That's 
all there was the matter with 
you. Don't try to tell me 
om could’ hae doped this 
‘out for 
Wells Old. Bil rejoined. slowly 
still believe this was the better—and by 
far the pleasanter—way. Suppose you 
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come out and have lunch 
with us?” 

‘So, when the noon 
whistle blew a short time 
later, the three mechan- 
ics, one of the old school 
and two who were young 
ce, were off to the near-by 
Junch room, there to swap 
yarns about their expe- 

nces and tell tales of 
shop problems met and 
conquered. And if you 
‘could have eavesdropped 
fon them for five minutes, 
you would have learned 
at least part of the secret 
of their-success as me- 
chanics—they were 
whole-heartedly inter- 
ested in their work. 


This is another in the 
series of ‘machine shop 
‘articles about Old Bill, 
‘who was first i 

to our readers 


4. Mow be adjustable bering bar for 
ein extremely accu ‘machined, 


SMALL JACK AIDS IN LEVELING WORK 


A TOOL accessory that the writer has 
£1 used to advantage innumerable times 
in setting up accurate work on the miller 


Where accurate leveling is important, = ne 
‘djantment cam be obtained with this jack 


or planer table is the work support ot 
low-height jack illustrated, 1t allows very 
fine adjustment. 

“The main body of the jack is made from 
‘mild steel bar, drilled and tapped as indi- 
cated in the sectional view. ‘The plunger 
4, which is turned to shape on the lathe, 
this a wide base on one end and a 43° 
bevel on the other end. The plunger B is 
‘length of 56 in, diameter drill rod beveled 
at 45° at both ends. Several different 
lengths of drill rod can, be kept on hand 
in the tool crib, thus widening the useful 
limits of the tool. 

A 14 in, by 20 die is used for the screw 
thread, and the end of the screw is ground 
toa 45° point. The other end is supplied 
with a hexagonal nut and is broached to 
take a socket wrench. ‘The plungers and 
the screw are of tool steel, hardened to 
withstand wear. 

Tn use, four or more of these jacks are 
placed under the work and the screws 
tured either in or out until the proper 
adjustment is obtained to bring the work 
up level —C. H.W. 


Tony, 1931 


Microm 


Exacting 
Inspection 
is 
your 


Guarantee 
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Before any Brown & Sharpe Tool 
is allowed to go out, skilled 
inspectors subject it to a series of 
tests which are more rigid than 
any use you will ever give it. 
Their approval of a tool is your 
guarantee of fine workmanship 
and reliable accuracy. 


Regardless of where you use pre- 
cision tools—in your daily work 
or in your home workshop — 
you will appreciate the im- 
portance of this consistent high 
standard of quality and accu 


H few of over 2300 useful Brown & Sha: = 
‘Tools, Our Small-Took Catalog: No. 31 deseriles racy which has made Brown & 


the full line. Ask your for a . If ” 
foe al tenes Ae voce cealer Sal copy. i Sharpe Tools the choice of 


Brown & Sharpe Mfg. Co., Providence, R. L., U.S.A. skilled mechanics the world over. 


Brown & Sharpe Tools 
"WORLD'S STANDARD OF ACCURACY” ° 
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IMPROVED STIRRUPS FOR 
LIFTING SHEET METAL. 


Iw suors where a large quantity of 
heavy sheet metal is handled, ” the 


improved nonslipping stirrup illustrated 
‘be an excellent safety 
irups, are self-locking 


above will prove 
measure. The 
and grip the metal 1 

‘The main body of this stirrups similar 
to the ordinary type, excepting that its 
upper end is supplied with a 1 by 4 in, 
slot to take the pivoted finger which hols 
the sheet metal against the lower arm. 
‘This pivoted finger is made from a 12 of 
14 in, length of 1 by 4 in. steel bar. In 
its upper end is a hole for the chain hoist, 
and at about its center is a hole to rece 
1 in, diameter steel pin. The inside 
ower corner of this member should be 
sharpened as shown in the illustration. 

Sections of angle iron are bolted on 
‘each side of the slot and serve as supports 
for the steel pivot, pin, which is held in 
place with cotter pins. 

Tn use, a stirrup is slipped over each 
end of the sheet metal stock and, a3 the 
‘weight is taken by the chain, the lower 
ends of the pivoted members are pressed 
against the stock and prevent it from slip- 
ping—Joserat C, Covte, 


aaa 
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BENCH FIXTURES TO AID MACHINISTS 


* Macutststs who have to do a variety 
of bench work can improve their benches 
by the addition of timesaving accessories 
like those illustrated: in. the. perspective 
sketches below. 


‘The work and stop, bench cen- 


ters, and work clamp illustrated at 4, B, 
and'C respectively are only a few of the 
handy aids that can be quickly fastened 
Ce ltd lee 
equipped with a 14 strip of cold- 
rolled siecl as shown,” ‘This strip is drilled 
with a series of equally spaced holes, 


Machinist's bench th a front plate 
to'which mumerous Gatares may be nerewed 


which are tapped to take the 54- or 34-in, 
screws on the attachments. A few coun- 
tersunk holes also are drilled for the 
screws used in fastening the strip to the 
bench—Catantes H. WILLY, 


HINTS ON GETTING THE 
MOST FROM A DRILL 


Poor results in drilling in the lathe are 
often caused by the slipping of the drill 
in the chuck, Slipping not only tends to 
make the drill run out of line, but it is 
Almost certain to score the shank; and if 
the slipping continues for any length of 
time or occurs often, it. will eventually 
render the drill unfit'for accurate work 

When a drill does slip, inspect it care- 
fully before returning it to the tool crib. 
Hi the shank is scored, remove the marks 
with care either by grinding or with a file. 
Te sure, however, not to make the shank 
flat at any point. 

‘As soon as you find that a drill tends to 
se tach a lathe dog to the shank and 


This is a simple and effective remedy. 

Never force a drill, always use plenty 
of drilling compound, and be sure to 
‘check the clearance angle now and then. 
‘Also, have the drill of the work revolving 
‘hile you are removing the drill from a 


SHOP LADDERS EQUIPPED 
TO PREVENT SKIDDING 


‘You can use your shop ladder with a 
areater feeling of safety if it is equipped 
‘with nonskid feet and ends. 

Pieces of a discarded automobile shoe, 
cut to the shape shown, are secured to the 
feet of the ladder with nails. The top of 
the ladder is prevented from slipping side- 
ways by stretching a few short lengths of 
inner tube, one on top of the other. over 
the ends of the uprights. 


‘The reamer will 
then cut-_more wecurately. 


ins food habit occasionally to 
fecal an te Toca of 


Do not try to sharpen a tap with a 
soft, coarse. wheel; use at least, 
‘mediom wheel for grade and eal 


Reet Seer k cemte 
ea 


Do not polish your “mike 
ther fraduated tool, even wi 
cmery ‘cloth; te a, piece of felt 
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from Apprentice 
Boy 
Chief 
Inspector 


© Alger story either, this tale of 
Louis Feusht who started at seven: 
teen as an apprentice far The Sun Ship 
ding 
Chief Inspector of 
shops of this 


now, at thirty-seven. 


In those twenty year 
Jearned is the tremen: 
urements to the safety 


Toilay, no engine leaves 1 shops before every 
ing part of its ‘hanism has been eherkesl an 
by him, He says: “Eve always used the best prec 
Wn the market, Mistakes in ship building are exp 


Ind 


big picture, you see hi 
F that goes into a 3000 HL 
ing a big oll t 

10 feet lon 

‘an inch—a 


ceurled up inside of « «9 
Diesel Engine, eapable of J 
ker at 11 knots. That eylinder liner is over 
yecked for that tolerance 


‘That's wholesale accuracy. 
Climbing out of the cylinder liner, Chief Inspector Feusht 
said: “This is awkward work and yet, with this Lufkin Inside 


‘Mike’, measurement 
Hine is always near your line 
Mike’ I've ever seen that can be built up at both ends, keep- 
ing the head in center, s0 you don't hi 

from your work to read it 

ight weight, 
lengths, the atiffness so mec 


-d whieh can be attached anywhere along 
Length of the tool, handy for reaching down ii 
‘and preserving that perfect 


For_act 


id balance—demand 
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[UEKI \XSIDE MICROMETERS THE [uFKON fpute Ca. Sacinaw, Mcu. 


MADE IN SIZES: 106 LAFAYETTE STR 
114" to 12” with $6" movement ‘and WINDSOR, ONTARIO 


4” to 40" with 1 movement head. Send for this FREE CATALOG 
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NOW 


SNAPSHOTS of 
your WORKSHOP 
are casy.... with 
this new invention 


JOW you can take pictures of your 

Workshop, your radio set, and many 
other indoor subjects you've always wanted. 
‘The new Mazoa Photoflash lamp enables 
four camera to take pictures indoors or at 
sight av cay as in daylight. Te makes 


handy, new light source 
to use. It operates from flash 
the house current—without smoke, noise, 


bor or dust. And ie evi, billane fash | 


enables your camera to,stop normal action. 

You can buy Mazo Photoflash lamps 
where you buy film. Buy as many lamps as 
you intend to take pictures—since each 
lamp can be used but once. A reflector in 
which to use them can be had at a very 
low price. 

‘When buying MAzpa Photoflash lamps, 
always look for the G. E. in a circle and the 
words “Photoflash Lamp" on the disc 
within the lamp. The General Electric 
‘Company, Nela Park, Cleveland, Ohio. 


Grentas, Exgcruse Couare 
Nien Pair, Chaves, O10 
‘Pleats nend po, without ebliaton, your ew bask 


ions prs he a 
Yam 

Gr. em 
MAZDA BHOTOEASH LAMPS 


‘Marafactared by 
GENERAL@® ELECTRIC 


and sold by itz National Lamp Works end 
fs Edison Lamp Warks 
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Turned Wahiut Dieser Set 


By 
JACK ROOD 


{OM the waste ends of 
‘some walnut boards, I 
‘turned the novel dresser 

set illustrated. It has two com- 

partments that may be used, 
| either stacked or separated, to 
| hold small pieces of jewelry 
and various odds and ends. 
Since the majority of dress- 

rs are either walnut or imi 

tation walnut, a nicely fin- 

ished wooden’ piece such as 
| this makes an attractive adi- 


nd small pieces of contume 
erin 


tion to the usual dresser pieces of china, 
imitation ivory, or glassware. 

A number of 4 in. thick walnut squares, 
434 by 44 in. or a little 
larger, were dressed down, 
planed on both sides, and 
glued with high-grade liquid 
glue to form two blocks, 
each 4% jin. thick. These 
were clamped between the 
lathe centers until the glue 
had dried. 

‘The base or lower bos, 
which is 4 in. high and 414 
in, in diameter over all, was 
| tumed by attaching one of 

the blocks to a small screw- 
center faceplate; and the 
dead center was used to hold 
the piece firm for some of 
the cutting at the extreme 
right. Moreover, the screw 
center was tured into the 
end grain so the finished 
base would have greater 
stiffness at the point where 
it narrows to 1 in. in diam- 
eter. The top inside edge was 


provided with a rabbet or 

| shoulder to receive the base 
of the upper member. 

| “the second section resem- 


bles a large, hollow, flattened ball on a thin 
base, which serves as the cover of the 
ower bor. The cover for this upper mem- 
ber isa single small piece, cut as shown, 

ach lee was cut, sanded, and finished 
before removing it from the’ lathe. 
Coarse sandpaper was used; then No, 08 
sandpaper and fine steel wool. Wainut | 
stain was applied to the outside only and 
guickly wiped off with a rag to prevent 
the color from being too dark. Paste wood 
filler was then rubbed in by hand wherever 
needed, and smoothed by means of a soft 
rag while the lathe was turning 

Finally a coat of clear lacquer was wiped | 
on and touched lightly with a clean rag. 
until nearly dry. In a few moments more 
pressure was applied and the lacquer 
rubbed smooth and given a high polish, 

The boxes were not 
stained on the inside, but 
were filled and coated 
with clear lacquer. 

Green or brown felt 
should be glued to the | 
bottom of both pieces to 
protect the furniture on 
which they are placed 

By slightly modifying 
this idea and using pieces 
a little larger, you can 
evolve a smoking set for 
‘our cigareties in the | 
lower compartment and 
matches in the upper, 


Exantex ina can that has 
been opened can be kept 
from drying up by fore 
ing the lid tightly back | 
into place and placing the | 
can on the sbelf in an 
upside down position. No 
air can then enter the can, 
as the enamel completely | 
surrounds. the lid and 
makes a perfect air-tight 
seal—W: Lesuie ‘Topo. | 
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and youve made a movie! 


itement..Action..Fun.. 
of Home Movies now easy to get, 
with this Simple $75 Ciné-Kodak 


movies of your Home movies cost less than 

jsand family isthrill- you think. Only $75 for Ciné 

ing sport. Anyone can doit— Kodak Model M. Kodascope 
and get clear, sparkling pic- projectors as low as $60. 

tures, the very first time. There's a Efctime of enter. 

WithCiné-Kodak Model tainment in Ciné-Kodak 

you don’teven have to focus. Movie records of your chil 
through afinder. Presa dren... travels. .. sports 

That's all there is to it. vacations 


lever 


Into this compact little cious with 
camera Eastman has concen-  YourCiné-Koda 
trated all the essentials of gladly show you typical Ciné 
movie-making. It's the sim- Kodak movies on the screen 
plest made, and the lightest and tell you about the pay- 
that loads with a full 100 mene plan that makes owner- 
feet of 16 mm. film. ship easy. See him today. 


‘The Ciné-Kodak 
Model M 


is the simplest movie camera 
the lightest that 
‘full 100 feet of 16 y¢art, COUPON FOR FREE HOME MOVIE BOOKLET 


Nene 


ing carrying case, $73. 
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Whittling an Amphibian Model 


By f 


DONALD = 


W. CLARK 


Dirks aise A SIMPLE WAY TO MAKE MODEL “PROPS” 


ten-pas 


nger Sikorsky twin- 


‘motored amphibian an unusually 
interesting subject for those who are build- 
ing the PoruLar Science Mow Titty series 
of simplified scale model airplanes. ‘This 


article is the fourteenth of the models, 
Which are whittled from softwood. 

White pine or other softwood is used 
for the hull, wings, motor mountings, wing 
struts, pontoons, outriggers, and horizontal 
tail, while thin metal is used for the out- 
Figger fing, vertical tail, landing gear 
struts, tall skid, and propellers 

‘Cut the hull to the shape shown and 
attach to it the wings. The lower wing, 
shorter than the 1% in, thick upper wing, 
is whittled as a unit from a 14 by 2 by 
12 in, blank and then cut in half and 
fastened to the hull with small dowels. 

‘The outriggers are fastened to the top 
surface of the upper wing by means of 
‘small metal fittings as indicated. 

Tn painting the model, color the wings, 
horizontal tail unit, outriggers. and motor 
mountings cream; the vertical tail units, 
hhull, pontoons, and wing struts maroon; 
and’ the wheels and landing gear black. 
‘The windows and doors are painted on the 
hhull-like fuselage in contrasting colors. 


EALISTIC looking metal propellers 
Ree stitial ailine model ate 
type described in id W, Clark's 
articles can be made easily, 

Lay out the propeller on a piece of thin 
tin or other sheet metal, but do not use 
aluminum because it cannot be soldered 
with ordinary solder. Have the width of 
the metal piece equal to two fifths the 
length. ‘Mark the horizontal and vertical 
‘center lines and locate the hub, which 
should be one ninth as long as the whole 


propeller. 

Make a blade template and trace the 
blades accurately on the metal, ‘Then cut 
the waste material away as shown, leaving 
only the blades and the two long strips for 
forming the hub. Begin at one end of one 
bub strip and roll tightly toward the cen- 
ter; then roll the other strip over the first. 

Bend the blades to give them a curve 
similar to that of the top surface of an 
airplane wing, and fill in the hollow side 
‘with solder until it is at, and close any 
‘cracks of openings in the hub with solder. 
Drill a hole through the hub and rub the 
propeller with emery cloth or sandpaper 
to make it smooth—Kewxern Liovp. 
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| How to Save Plants 
Attacked by Fungi 


| puss nates ene 
but many of their diseases can be 


Rordeaux mixture is 


Prepared. a8. shows, 

seer there ie aay wy 

precipitate “of free a 
sulphate as iy 


eed at the right 


ably check infection, Rusts, mildews, and 
blights can be prevented and cured by 
spraying Bordeaux mixture on the plant. 
Never spray for diseases after a rain; do 
this before it rains, 

Diseases usually attack the leaves, but 
sometimes the young growing shoots and 
occasionally the fruit. ‘The elfects of the 
disease are most frequently made visible 
by the spotting, wilting, and shriveling of 
the folinge. Piant infections are often 
spread from one portion of the plant to 
another by too frequent watering, 

Roses and other plants attacked by 
mildew fungus, which produces a white 
discoloration on the leaf, can be controlled 
by dusting the leaves with finely powdered 
sulphur very early in the morning before 
the dew has left the leaves. Dusting with 
sulphur after the dew has evaporated i 
useless; furthermore, the necessary chemi- 
cal action will not take place when the sun 
is not shining, 

The mildew can be controlled on dry 
ving the leaves a spray of starch 
covers the fungus and prevents 
access of air. When it dries, the starch 
splits off and tars the fungus away from 
the leaves, 

Bordeatix mixture may be purchased o 
prepared at home. For use as a fungicide, 
it is made by dissolving 4 02. of copper 
sulphate in 6 qt. of water and slaking 4 co 
lime by the gradual addition of 6 qt. of 

Mix both solutions and use. When 
i the lime, do not drown it, and do 
not use air-slaked lime. Hydrated lime, 
which has already been slaked, may be 
used. The two solutions will keep if they 
are not mixed. When. mixed in. equal 
quantities, they should be used within a 
few days, 

‘The Bordeaux mixture, which is sky 
blue in color, should have’no free copper 
sulphate, which burns the leaves and may 
injure them permanently. ‘Therefore. 
make a test with a solution consisting of 
five or ten cents’ worth of potassium fer- 
rocyanide dissolved in a pint of water. If 
a few drops are added to the Bordeaux 
mixture, there should be no brown precipi- 
tate, When a precipitate is formed, merely 


test —H. Bane, 


add more slaked lime until the mixture | | 


Save trouble 
with hard 


or brittle 


Every tome needs 
an automatic push drill 
«++ 10 make holes for 
‘wood-screws,screw-eyes, 
serew-hooks, clothes 
hooks, and the like. 


Mechanics caution 


you to ‘@ genuine 
SYANKEE”—the high- 
efficiency, push 


drill equipped with 
“Yankee”-tested, high- 
speed drill-points. 


Aa ANWA,. 


right size. Makes driv- 
ing screws an easy job. 
You doa’ opllt the wired 
or break off serews. 


rr 


No. 44. “Jie 
Sanaa 
tina 


Prien, 82.60. 


“YANKEE" TOOLS 


TO HELP YOU MAKE THINGS 


chet Quick Return Spa 
Expnctivers “Adjmuabie Teedon’ Maoh Tee Ratchet fad 
‘Giga Det Autrate Bench Dl Hatchet Tap" Wieacbes, 


Addr — . “s) 
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Direct View Finder for a Box Camera 


‘a box camera will find that he can 
take better composed pictures with 
Jess trouble if it is equipped with the sim- 
ply constructed direct view finder illus- 
trated. 
In order to make a finder to fit your 
particular camera, it will be necessary 
‘st to prepare a diagram as follows: On 
sheet of paper draw the line CD (as 
indicated. inthe. drawings below) toa 
length equal to the distance between the 
Tens and the film when in place between 
the two film rolls, Next draw line AB 


Ts amateur photographer who owns 


‘equal in length to the length of the pic- 
ture, and draw line FG so as to make EC 
equal 1 in, The figure ABGF is a put- 
tem for the sheet iron mounting plate 

Draw another triangle with DC the 
same length and with FG in the same 
position, but with 4B only as 
long as the picture is wide. 

‘The frames are bent from 

heavy wire; the wires from a 
wire coat hanger will serve the 
purpose. Bend the front frame 
so it will be equal in length 
to AB of the first diagram and 
equal in width to AB of the 
‘second diagram. A 34-in. turn 
is made at the bottom of the 
wire frame to serve as a stop 
when the frame is raised to 
position (see drawing). 
‘The rear peep sight is as 
yng as the length FG in the 
st diagram and as wide as 
FG in the second. The verti- 
cal distance from the center of 
this peep sight to the mount- 
ing plate must be one half of 
the width of the front frame. 
‘Tur the lower end of the wire 
back to form a stop, 

In mounting the plate, arch 
it slightly and bend over the 
tends as indicated to take the wire frames. 
Place the parts on the bottom of the 
‘camera and fasten them in place with a 
bolt passed through a hole drilled in the 


eld so that he two 
Timed up with the eye. 


igh 


camera case and in the center of the 
mounting plate, The nut should be on 
the outside. Apply a coat of black paint t0 
all parts, IVAN GROSVENOR, 


Making a Birch Bark Handle for Your Knife 


sil poms 
knife, he used birch bark. That 
‘was not because it was easy to get, but 
because it was a better material for the 
Examine the bark on any fallen birch 
bility. Unlike other materials used for 
the handles of hunting knives, birch bark 
will not. break or chip if dropped, will 
rere amy 
too, especially if you have the type of 
hunting ie illustrated, which “has a 
file a slot in an old screw driver or in any 
brass, or fiber washers. Do not remove 
viece without holes or blemishes. A sheet 
size knife, To prepare the washers, which 
should be about "iz in. thick, cut them 


impossible to force on additional washer 
With a sharp knife rough out the han: 
dle, and use a fle and sandpaper to 
‘smooth it to the final shape. 
gested shapes are shown in the drawings. 
‘One oF two coats of shellac over the 
smoothed handle will finish the job, giv- 
ing you a handle that is not only orna- 
mental but durable—L, F. Mexmt. 


be a trifle larger than the hole in the orig- 
inal washers. 

Place the washers on the tang, one on 
top of the other, until it will not hold any 
more. Set the cap in place and tighten 
the nut, forcing the pieces of hark down 
as snugly as possible, Next remove the 
‘nut and cap and add as many more wash- 
‘ers as possible; replace the cap and tighten 
the mut, Repeat this process until it is 


How the washers are cut and assem 
{hive typen of handle shapes im cam 


ge 
H 
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COLORFUL SAFETY GATE 


MAKES PLAYROOM OF 
YOUR SUNNY PORCH 


ERE is an attractive, portable porch 
aie that wil give Ge cheek he 
full run of the sunny porch and still pre- 
vent them from wandering off or falling 
down the steps. It is of sturdy construc- 
tion, is not easily tipped, and with its gay 
figures is regarded by the children as a 
companion—or companions—rather than 
a barrier between them and adventure. 
When not in use, the fence can be stored. 

Enlarge the figures from the accompany 
ing drawings, transfer the outlines to 


Thi ie 


the stock, and cut to the lines with a 
coping saw or a motor-driven jig saw. 
Round the edges of the figures and, after 
smoothing both faces of each with sand- 
sper, paint them. "The outlines and paiat- 
Ip appear on both sides ofeach fur, 
"The ends of the }4-in, dowels or round 
stock should be turned oF dressed down to 
44 in. in diameter in order that they ‘will 
fit in the holes drilled in the base blocks. 
‘All parts are assembled with  }4-in. 
dowels with the exception of the’ feet, 
‘hich are assembled and fastened to the 
sate with wood screws 
‘The following color scheme is suggested: 
A light brown, B flesh, C white, D red, 
E cream, F black, G dark green, 7 light 
fren, J blue, K yellow, L orange, M gray 
W robin’s egg blue, and O aluminum of 
ht gray. —CaRt O, LaNoRv at, 


Send coupon ¥ 
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j EL pu Powr pe Nemours « Co., Inc, 
Desk P3, General Motors Bidg., Dernorr, Miciican 


——t 


Conadian Industries Lid., P&V Dis., Toronto 9, Canada 


Sed merous Soe Bear Ki fix oy nt. 
acy encoun 10 crne (gm or amps 9 Rep pa 
‘ie mulling cow. (God om e U. 3 and Cama) 


BEAUTY KIT—Coouins not only « generous sample of 
Ne. 7 Duce Polish, but samples of No. 7 Nickel Polish and Ne. 7 
‘Auto Top Finish, Send 10 cents to help pay the postage. 


for sample can of 


SPEED BLEND 


Yea millions of cars have been 
rejuvenated with SPEED BLEND, 
the new, quick cleaner and polish de- 
veloped by du Pont, maker of Duco. 
Ie works amazingly fast, yet it’s safe— 
containing no acids or grit. Rub it on, 
wipe it off. Traffic Film* is gone. The 
finish is bright and smooth as when 
new... You paid a good price for car 


beauty—enjoy it. Try this NEW No. 7 
Duco Polish. 


CARE WILL SAVE YOUR CAR 


QUICK CURE FoR 


sto 
RUST-cHOKE! 


low he ate in conptruced. The Sues cam 
larged by drawing them on Zin squares: 


SAVE THE TOP! 


“TRAFFIC FILM—Oily, sticky dust and 
grime, baked by the sun into a hard film 

‘hich soap and water can't remove. Speed 
Blend takes it off—quickly—easily—safely. 


A Trick Bank—Easy to Make 


but Hard to Open 


By ARTHUR L. SMITH 


is is a puzzle novelty devised 
especially for POPULAR SCIENCE 
MONTHLY readers by a former edi- 
tor of The Enigma and one of the 
foremost authorities on puzzles. 


the adaptation of a Chinese cross. 

puzzle illustrated can be used as a 
lock f0r a chest oF box of almost any 
desired size. ‘The rails in the puzzle 
framework bind the edges of the box and 
keep its contents well guarded from any 
tne who does not know the secret of the 
puzzle, The box can be opened by the 
removal of only a few of the members, 
but with twenty-four different ones to 
choose from, it becomes quite a problem 
for the uninitiated to find the correct 
combination, 

‘The small model described is a child's 
bank. ‘To avoid small fractional parts 
in tating the, dimensons and for com. 
venience in estimating proportions for a 
Tanger box, the rail of the model were 
made ¥4 in, square. Practically, it is 
better to make them slightly larger, even 
for a child’s bank—say ia or even 34 in, 
‘The length, width, and depth of the cuts 
vary in quarter parts of twice the width 
of the square rails, The distance from 
the end cuts to the end is usually equal 
to the width of a rail, but it may be 
seater or less. It must, however, be 
‘uniform in all cases. 


Cea of twenty-four pieces, 


‘The bank 


(mel Ie plan box bold shut by 
Pfurious Inerlocking framework 


of wood. 


‘The length, width, and depth of the 
box, outside measure, will always be the 
trisih of all greater than the distance 

ween the longest cuts for those respec 
tive rails (see Figs. 1 and 2), For 
instance, in the box illustrated the dis- 
tance between the longest cuts on the long 

ils is 314 in., while on the shorter rails 
it is 2 in. Hence the box is 4 in. long by 
234 in. square. 

‘The character of the cuts and their 
dimensions may be easily judged from 
Figs. 1, 2, and 3. ‘The cut at the lower 
cend of F in Fig. 1 is 34 in. long. The long 

is, ight in umber, are 64 in. long; 

1 ong. All of 


and ihe shorter ate § 
rails are ¥4 in. square. 

To put the framework together, begin 
with members H, 0, F, and 7, joining 
them as shown in Fig. 6. Next’ add W, 
U, and J in the order named (Fig. 7)! 
Unless the joints fit tightly, rail J will not 
hold its position until the combination of 
G and L is inserted (Fig. 7). This done, 
rail § can be inserted through the square 
hole in 2 and G and pushed back into 

ce. Rail K is fitted to rail F (Fig. 8). 
Nest, the combination of Q and £ is 
ached to rail F. Care must be taken 


this combination is inserted into the hole 
and T, rail R must be placed. 
rail H1 is pushed back 14 in. 
or so, taking with it rail O and permitting 
$ also to be moved back the same dis- 
tance, The long cut on Q will allow K 
and £ to be pushed upward % in. Then 
rail R can be placed on £ and pushed 
backward into the notch of K. 


FIGURE § stows the postion of the 
rails as they now appear, ‘The com- 
bination of K, R, and £ is next pushed 
down and combination H. 0, and S is 


we hole through QU, MK, 
Te'may be necessary {0 


Ea 
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make their cuts fit aglittle loosely to get 
thee ina posh: ‘The ral ¢ & pasted 

4 in, as in Fig. 10, opening a 
hhole through S and A; into which tail 
W can be inserted. 

The box (Fig. 5) is placed in the frame~ 
‘work at this stage. The cover on the box 
can be hinged, but if this is done the 
hhinges should ‘be placed on the inside. 
Obviously, there must be no_projections 
around the edges of the box. The lid of a 
large box or chest should have a handle 
to enable it to be removed. With a small 
child's bank the entire box may be taken 
‘out if necessary. In the latter case it 
will be more confusing to the solver who 
would open it, to cut the coin slot in the 
bottom and have the loose cover plain so 
that the movable rails will be at the bot~ 
Yom of the frame’ and less hikely to be 


Tai ¢Sa patie dwn inte place an 
is jown into place a 
with its ¥4-in, cuts downward, is inserted 
through QU and LO until one’of the cuts 
coincides with the LO end cut in J. ‘Then 
B, with its }4-in. cut upward, is inserted 
‘with this end frst into the holes through 
IN and JP. When the cut at the XS end 
coincides with that in C, the rail X is 
inserted with its 1% by 14 in. cut facing 
‘outward and to the right at the top, 


d eile faite 


Mae the cata accurately and plan the matehio 
place so they wil ht shgly when netembed 


When this cut coincides with B, the 
latter can be pushed into place, Rail P 
is drawn through until its. ¥%4sin, cut at 
the QU end coincides with the cut in J. 
‘Then C is pushed upward 14 in, 80 as (6 
allow N to be drawn out $4 in. This 
permits A to be inserted with its 14 by 
14 in, cuts to the left, or facing B, When 
these cuts coincide with P and N,V is 
pasted back, C is pushed down, and 

pushed into place. ‘The bank is now 
ready for the puzile enthusiast. 

Tt will be found that only two rails are 
movable, X and P, and these can only 
be moved 14 in. Rail X may be drawn 
upward this distance. ‘This feature is 
introduced merely to hoodwink the 
solver, Usually finding X movable, he 
will draw it up, thus locking all of the 
key rails, for they cannot be removed 
with X out of place, even when P and 
C are in their proper positions, This 
tay suggest to the reader other means 
of introducing features that will be mis- 
leading to the uninitiated. 

To open the bank, P is pulled out 34 
in. If a cut, about in in. deep is made 
fon A, as indicated by the dotted line in 
Fig. 1, it will allow P to be pulled out 
too far. Nearly everyone will pull a 
rail out as far as it will go. In this case, 
it would relock the key rail A, which is 
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By following the leters carefully, build wp the 
Duale piece by place In the manor sutined. 


drawn out further even if a similar hi 
‘cut is made on A as that mentioned, as 
it would require the deepening of other 


shows partly drawn out at, this stage. 
‘The bank cannot be opened yet until 
member B is removed. To accomplish 
this V is pushed back, C is pushed dows 
and P is pushed through until its 14 
cut corresponds. with B. It could be 
removed, but it is not necessary. Rail B 
can now be drawn out 34 in. This 
releases X, which is removed. B is now 
withdrawn’ and the box or cover taken 
ut of the frame. The bank is closed by 
4 teverse process. 

AAs the framework need not be taken 
apart, many of the elaborate cuts may be 
avoided by joining the lower comers as 
sugested in’ Fig. 12, although the con- 
Structor will probably find it just as easy 
to make it as described. In Fig. 12, the 
Chinese cross. consists of six identical 
pieces. The last piece is inserted by split- 
ting oft the small block at the end and 
afterward gluing it in place, If neatly 
done it eannot be detected and the puzale 
cannot be taken apart. A cubical hollow 
space is left in the center. The frame- 
Work, if made in this way, will require 
Tin. long cuts on the following rails: B, F, 
G, i, T, and W on both ends; K, L,'Mf, 
©; Q; Ry and S on the lower’ ends; ‘and 
U’on'the upper end. Small blocks may be 
split off G, £, K, and M; perhaps with a 
Hite manipulation it might not be nec- 
essary in the case of K. 

‘After the framework is made the ends 
may be rounded, if desired, as in Fig. 12 

“The rails and box should be stained and 
waxed to give them a neat and workman- 
like appearance 


© This eeat 


cuts, Rail Ais now released. Figure 11 | 
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Build and Enjoy 
These Outdoor Projects This Summer 


Toe ee ss Arson 
Hesaai ies 
‘Sool Tomer tends amd 


© 


JN. daly and August are the JOY months for the home 
craftsman! Spend them building outdoor equipment which 
will mean more fun and health for the whole family. 

Just turn to pages 19 and 20 of the new ATKINS Saw Book, and 
select « few timely projects from the 200 suggestions listed there, Which 
shall it be? Gay Bower boxes for the home? A cozy arbor, bench, table 
for pergola for the lawn or garden? Handy furniture for the comp or 
‘cottage? Sturdy play-things for the kids? Or, an outboerd boat, sursled 
fr conce most, for water sports? The list tells you just where to set plans 
to build exch project. 

This book does more than suggest WHAT to make; it shows you HOW 
to do things! Flow to Sart « home shop... what tols to buy -» how 
to pick good saws .. how to cut and fi 94 wood joints... build « 
‘wark-bench, tool box, ele. «- ile a saw, and so onl 32 pages, writen 
bya master craftsman, and briniul of information on home workshops! 

In the back he explains how to do all your wood-tawing and metal- 
gutting jobs easier, quicker and better with the world-famous "Silver 


Ton on AFKDNS 
Spon Sa Es 


Steel? Sov and then he shows you 30 ofthe lates saw an tools for 
the nodem home shop. Send ¢ dine for this help book now. 
IF your hardware desler does not have the ATKINS Silver Stec! Saws 

you went, write us, end we will see that you are supplied promptly. ¥ 

Company (Ext. 1857), 428 S. Illinois Steet, Indianepolis, Ind. | 

for copy of the ATKINS Saw Book. (Please PRINT name, etc., below.) 1 

Steet i 

Suite i 

i 

— ——— —--4 
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MEN WHO KNOW STEEL PREFER THE VALET 


SS tui eZ 
oA little more 
ecision ** 
en alee 
better result. 


NE hit after another is 

scored when sights are 
trained with exactness. In 
gunnery—as in other fields— 
precision pays. The mew Valet 
ade—designed solely for the 
Valet AutoStrop Razor—is 
builtto almostincredibly high 
standards. That's why it is 
preferred by dermatologists 
and metallurgists. Learn the 
vital importance of precision 
manufacture. Shave with an 
edge that soothes the skin— 
helps keep your face young. 


om bidet bythe 
at ir te he 


VALET 


AutoStrop 


RAZORS AND BLADES 
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TS THE model airplane builder, the 
proper construction of the fuselage 
is of the utmost importance. It must 
hhave the structural strength to support the 
motor, motor stick, wings, elevator, rud- 
der, landing gear, (ail skid, and propeller; 
and, on the other hand, being the second 
largest unit of the model, it has to be 
designed for lightness. 

There are many methods used in con- 
structing fuselages, but the five simple 
steps to be described will be found a prac 
tically foolproof procedure, if followed 
correctly. These consist of drawing the 
layout, cutting the mate 
rial, assembling, cover- 
ing, and finishing. Ocea 
sionally plans for model 
airplanes are full size, in 
which case the first step 
may be eliminated, but 
they are not usually so. 

Figure 1 shows the layout being drawn, 
It is merely a full size duplicate of the 
plan from which the model is being con: 


structed. The best view to select is, 
naturally, the side of the fuselage, as both 
sides of ‘any fuselage are alike. When 
wund fuselages are being laid out, the 


round forme 
well as 0 
wgerons have varying forms, one draw- 
f each form should be made, Great 
should be taken to insure correct. 
sions because the actual work of 


{ato prepare an accurate, full nse layout 


construction is done with th 

full size layout sheet 
All the material for the fuselage should 
now be cut. This is best done with 
safety razor blade as shown 


of this 
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readily identified when they are needed, 
‘The assembly (Fig. 3) is the third step. 
Lay each part in its proper position on the 
layout sheet. Hold the longerons in place 
with pins, as shown, while the cross braces 
are slipped between them. To make sure 
that each part fits perfectly, assemble 
everything before doing any ‘cementing. 
While the longerons are held with the 
ppins, cement the connecting parts to them | 
by applying the cement with the aid of a 


stick, as shown in Fig, 3. Allow the struc- 
ture to dry thoroughly in this position. A 
duplicate side of the fuselage is now 
made in the same way, using the same 
layout sheet, This insures both sides 


mnths otc’ WOU can EASI LY 


are cemented in place. Note this opera- | 


the beginning of this article, All assem- | 


| should be assembled straight, and, wh 
the top and bottom braces are rea 

| be applied, they should be bent to shape. 
If this method is followed, errors seldom 


ND it’s « high-grade precision tool, too—built by LeBlond, 


Blond guaran 


oceur, | payment pla 
While the motor stick is not considered 
a part of the fuselage, its attachments ‘The Regal is built for the experimenter, repair man, garage 


are, therefore it should be discussed here. Suachalies on Kar Eglin 


turing. 
= Its splendid construction appeals to the professional, yet stands 
the rough usage of the amateur. With it y produce work 


ares favorably with wed on higher-priced 


that eo 


lathes. 


lective geared he 
ed and feed changing 
Feed rod takes the 


, shee w. Moving parts 
Ut" between centers), 
and sells for 4388, fp enclosed. No overhanging obstructions. 
Fig, 5, The assembled fuselage with the motor F.O.B.factory. Initial fF Self-contained motor drive through mul- 
| tisk im place and's wing-clip atick on ton |) parment of | $77.60: (J, tiple V belts. Lathe is furnished with all 


payments of $27.16 necessary equipment ready to operate. 


All motor sticks should be detachable as 
| an aid to repairs and winding. = ; ‘ 
| _ Figure 4 shows two popular types of |The R. K. LEBLOND Machine Tool Co. 

motor-stick attachments. On the fuselage 

just assembled, the motor stick fits into | @ CINCINNATI, OHIO 

a slot made of sheet balsa at the back, 
| which is cemented in place, while its 
| front end is held by means of a music 

wire clip shaped in the manner of a wing 


lsement in POPULAR SCIENCE MONTHLY 
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but... Our Offer| Ir 


Still Holds 
Good f 


“Your spcityoar 
Wunineas sending out 
suchbigeamples=— | 
frendg nd users tll 
ba Tether, CASCO 
‘Waterproot’ Give fs 
many times 


cause it ie easily 
‘adhesive they hav 
‘will want CASCO 


sara by this easy and convenient sample 
method that now there fa a cold, water~ 
rool gluethatdoeathethingsnoother glue 
ever did before! If you're looking for an 
‘adhesive with euper-strength, simple as 
A. B.C. to use—if you're looking for the 
‘same kind of glue that is used in 

big factories of all Kinds—then, 

}O— you're looking for CASCO— 


TAKE THIS 
LargeTrial Package of 


GH 


The Strongest Glue 
soarrtietay. Ever Made! 


chair, for wood Joints, to set tiles, fl 
tracks, cement Lnoleam, for binding or| 


a 

‘All you do is mix this powder with cold 
water, and prepare only as much as you| 
need for the job on hand. That means no| 
‘waste—no heating —no odor or fuss. Casco| 
tests. 3800 Ibs. per square inch on hard| 
maple—the give joint actually being! 
stronger than the Wood itself! Not af 
fected by moisture or atmoaphericchanges 
‘Try it yourself, 


Send For Yours TODAY, 


Hardware, Paint, o° Lumber Dealer's Name 
(Plante Inokade). 


in place on 
tachable nose 
When the motor 
is fitted into its rear 
slot, this nose piece fits 
tightly against the front of the fuselage 
and is held either by clips or by two or 
more slots cut in solid formers. 

In Fig. 5 can be seen the assembled 
fuselage with its motor stick in place. 
Note that a wing-clip stick has been added, 
allowing the wing to be attached to the 
fuselage with the aid of clips bent from 

Covering is the fourth step in fuselage 
construction, One side at a time is cov- 
ered. Cut the tissue to size, which should 
be a litle larger than the side to be cov- 
ered; then give longerons and braces a 
coat ‘of dope (Fig. 6) and press the paper 
over them (Fig. 7). Pull it tight, smooth 
it out 


Fig. 7. One 
caretaily on 


and allow it to dry 


When the dope has dried, the overlap. 
ping tissue is tmmed away. Nail scissors 
fre best for this work, as small curves 
may be easily cut, Each of the four sides 
are covered in the same manner. 

Colored dope is excellent for finishing 
a fuselage. ‘The writer has found that the 
usual colored dope is (00 thick for safe 
use on light wing and fuselage construc- 
tion; it should be thinned to about fifty 
percent of its original consistency #0 that 
warping of the structure will not result 

‘After the dope has been applied and 
allowed to dry, the windows and doors 
‘can be painted on the tissue, or they may 
be cut out and thin sheet celluloid substi- 
tuted, as shown in Fig 8 

The fuselage of a 


on-Dettoiter has been used 
for illustration purposes to 
his point, Figure 9, how 

hows the assembly of 
Lockheed-Veya mono- 
lane made with bamboo 
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HOW TO MODERNIZE OLD 
WINDOWS WITH SPRING 
SASH BALANCES 


JX REMODELING or repairing an old 
house, the handy man often wishes that 
he knew some easy way to make an- 
tiquated, troublesome, sliding window 
sash without weights work like well-bal- 
anced modern sash. He is likely to con- 
sider installing pulleys, cords, and weights 
until he sees how dificult or impossible 
that would be, ‘There is, however, another 
expedient—the installation of spring-oper- 
‘ated sash balances such as those illustrated. 

he found on the shelves of ali 


lange, well-stocked hardware supply stores 
‘To. apply sash balances is such a simple 
and logical process that most amateur 
ftsmen will find the manufacturers 
tions fluous. The bal: 
dinary old-style 
frames by setting the face-plat 
in the stiles (upright members) of the 
frame, For the side balances, it will be 
necessary to cut a mortise in the stud 
behind each stile to receive the casing of 
the balance; and if top balances are used, 
mortises will have to be cut into the head 
stud. ‘The ding band in either case 
is fastened ta the edge of the sash, 
In some of the older houses, it may be 


more practical to hang only’ the lower 
sash rather than both the upper and the 
Tower sash, in which case the balance 


that the band will 


‘worker plans to 
build a summer camp and wishes to con 
struct the window frames for it himself 
‘The frames may be shipped fully assem- 
bled or carried knocked down to the camp 
site and nailed together on the spot. The 
use of sash balances makes it unnecessary 
to provide the space ordinarily required 
for sash weight 

If any double, or mullion, frames are 
desired, the mullion or division piece need 
not be Wider than the thickness of the two 


Character in every line 


and every ing ol snowy 


canvas marks this proud 
aristocrat just as cha alee 
created re unysual blend 


distinguishes 


Ola Briar 


TOBACCO 


HARACTER is as definite a reality in Old 
@riar smoking tobacco as in the smartest 
racing yacht. If you will try one package of this 
fine tobacco you will instantly realize its charac- 
ter—not merely by its fragrance, its appetizing 
taste, its smooth, full mildness, but because the 
choice tobaccos that combine to give Old Briar 
these pleasing qualities, have been skilfully 
blended to produce also a life and sparkle miss- 
ing from ordinary blends. 


UNITED STATES TOBACCO COMPANY, RICHMOND, VA., U. S. A., 
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How OFTEN have you wanted to know about the won- 
derful discoveries in science that have so changed the world we 
live in... the secret of radium ... the romance of the atom 


+ + + the origin of the earth! 


Or you may have wanted to know why glass is transparent 


z+ + how fireflies produce li 


why the grass is green... 


if radio waves move in a straight line? 
All of these questions, and hundreds of others, have now been 
answered, for the first time, in one book— Tre Pocket Guipe 


To SCIENCE. 

All that 
is told in thi 
a library table. 
we live in are made instantly 


1 probably will ever want to know about science 
‘one, book that will fit in your pocket or grace 
‘The curiosity-satisfying facts about the world 


lable to you in simple question- 


and-answer form in THe Pocket Guipe To Science. 


Your Name in Gold 
--on This Wonderful Book 


THE PockET GUIDE TO SCIENCE is 
not forsale. It is offered to you without 
‘One penny extra cost, with a 14 months? 
ibnerigdon to Porutan Science 
te 

‘The Pocker Gvive gives you all 
the information up to right now— 
Porvzar Sctexcr. MontHty wi 

ant, 
ise 


In every issue of Porutar 
Science Montuty are a dozen or 
more important articles that. ex- 
plain and pictuce the most fascinat- 
ing and significant new develop- 
ments, discoveries, and undertak- 
ings in exploration, in engineering, 
in health, in electricity, 

in medicine, and in 

every branch of science. 


A Few of the Hundreds of 
Questions Answered in the 
POCKET GUIDE TO SCIENCE 


Why dies stale lntertee with rads ee 


Why are tear sal” 

Ri ceca be destroyed 

ii CaO seu states 
voter than fo 
sending chock, wrk? 


rn form of matter? 
is tbe universe 


Ith iste othe earth 
Wat iin dete 


And there are also, in every issue, 
a hundred or more articles describ- 
ing the important new inventions in 
every branch of mechanical activ- 
ity—page after page filled with 
photographs and descriptions that 
show you how you can save money 
in the sbop, around your car, in 
your store, office and home. 

But all this is only part of the con- 
tents of one issue of the amazing 
Porvtar Sctexce Monty. It takes 
over 300 articles and pictures every 
month to tell the readers of Porutar 
Sctesce Monty all that has hap- 
pened in the scientific, radio, mechani- 
cal and automotive fields. 


Your Name in Gold 


We will slamp your mame 
in ‘rat_ gold on the cover 
of Tite. Pocket GUIDE. 70 
Some a” mo extra cost to 
you you use the coupon 
below immediately, 
You are offered a 14 
subscription to 
eeLan Setrxcr 
Mos’ (regula price if 
bought by the month 
would be $3.50) with 


be glad to extend 
your subscription 
14 months if you 
accept this offer. 
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stiles—in fact, a single 1}é-in. stile will 

answer the purpose. When both the upper 
oe Nowe so dees aD 

must, for a parting strip 
as in ordinary sash, The top balances 
should be fitted so both bands run in line 
with the edges of the sash, and, the head 
stud should be set high enough to allow 
the balance case to clear it, no mortises 
being required in the stud. Similarly, the 
side studs for a new frame may be set 
back, if desired, so as to clear the balance 
casings. 

If a window in a narrow space is con- 
templated, the worker will find that hercan 
save the 2-in, space ordinarily left on 
each side of the frame for weights, and 
this will allow the sash itself to be’4 in, 
wider —Davio Wenster, 


15 tmoexanoc| Nl) “roe se | 
, 


sre used on, double windows, 
‘ay be made much narrower, 


PLANING THIN STRIPS 
FOR USE ON MODELS 


OFTEN when a model maker is planing 
long spars for mode airplanes from 
rough stock, the spar will bend up and 
snap in two’at the beginning of a stroke. 
To prevent this, I attach a strip of wood 
as a bold-down’ or leader under the fore 
knob of the plane by means of a, hole 
| drilled in one end of the wood, as 
illustrated. Tt can be easily put on’ and 
taken off —Buet, KNUTSON. 


pa 
Ae 


‘A wooden Singer attached to the front of the 
pide holds the stelp Bat againet the bench, 


| Berren results can be obtained when bor- 
ing holes in thin wood stock if the spurs 
fon the auger bit are filed so as to decrease 
their height. This will prevent the spurs 
| from digging in—S. T. N, 
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Two Medicine Cases in One 


This unique revolving cabinet 
will go where space is limited 


Jory, 1931 


By ERVIN WALTERS 


JHIS medicine cabinet, which pro- 
‘vides separate compartments for the 
iors, toothbrushes, and other toi- 
let articles of two or more persons, is unu- 
sual because it is built to rotate, By means 
of a bracket screwed to the wall, it may 
be mounted where it is out of the way, 
yet can be conveniently reached; and it 
will fit in places where a regulation wall 
cabinet of equal capacity could not be 
installed, 

The cabinet frame is made of poplar, 
gum, or other inexpensive and easily 
worked wood. ‘The door and side panels 
and he partitions may 
be of plywood panel- 
ing or of building 
board. ‘The top and 
bottom pieces are 
square, measuring 10 
in, on a side, ‘The 
over-all height of the / 
cabinet, exclusive of 
the bracket, is 15 in,, 
but this includes. a 
decorative pyramid at 
the top, made up of 
square Wooden blocks 
of successively smaller 
sin he comer 
pts are 124 by 114 
by 1345 in, 

While the cabinet 
illustrated has two 
rectangular compart 
ments, and therefore two doors, it could 
have been built with triangular compart- 
ments reached by four doors, one in each 
side, In that case the size of each section, 
of course, would have been considerably 
less. 

In the two-compartment cabinet, the 
sides are installed as follows: In each of 


the comer posts and 
ata point midway 
from each edge, cut a 
4 in, deep and 
as the panel- 
ing material is thick. 
Screw the four corner 
eces to the bottom 
board and then cut 
the two panels to size 
and slide them in 
place, Each should fit 
snugly at the bottom, where it may be 
reénforced with a narrow strip nailed inside 
the cabinet 
Across the middle of the inclosed space, 
with edges along the vertical center lines 
of the side panels, install another pane! 
that serves as a partition. Then add what 
shelves you desire. Each shelf will measure 
about 334 by 834 in., although these 
dimensions are not exact because of the 
varying thickness and spacing of panels. 
Each of the two doors is built up by 
making a wooden frame with a groove cut 
along the inside edge of each piece to 
receive a panel. The comers are mitered 
and fitted together like a picture frame. If 
0 equip one or both doors 
oF, You can either mount 
a the outside surface of 
build the door exactly 
like a picture frame and insert the 
glass in place of the panel. The latter 
method-is preferable because of its 
neater and more workmanlike appearance. 
‘The door hinges are pivots made from 
sections of finishing nails. They are placed 
before the bottom board is screwed in 
place, Door knobs should be added and, 
if desired, ball spring friction catches. 
In the center of the top pyramid and 
of the bottom board, drill a hole to receive 
a heavy, roundhead wood screw. This 


us 


STOP THAT LEAK 
WITH ) 


SMOOTH-ON No.1 


OU can apply | 

Smooth-On with 

or full or empty, | 
hot or cold, without a 
removal from the car ) 


and without putting inside anything 
that clogs the circulation. 

Merely roll the Smooth-On into a 
stiff putty, press it against and into 
the leak with your thumb or pack it 
into the defect with a knife blade or 
screwdriver, and scrape off the excess. 
The leak will stop instantly, and the 
repair is permanent. For a few cents 
and in a few minutes you will have 
avoided all the delays and expense of 
a professional repair job that couldn't 
be any better. 

Cracked water jackets, Water jack- 
ets of automobile, stationary oF 
marine gas engines which have de- 
veloped long or short cracks or have 
even had pieces broken entirely out 
from freezing can be made thoro 
and lastingly serviceable by similar 
repair, or by applying Smooth-On 
under’ straps or a plate. 

Smooth-On No. | can be used in a 
hundred ways in’ the household, and 
it often saves from $50.00 to $100.00 
on the first job, 

Keep a can of Smooth-On No. 1 
with your tool kit and some day 
when ‘caught with a repair job you 
will thank yourself for your fore- 
thought. 


SMOOTH-ON MEG. CO. 


“The bale ttle how to ston 
i ater aks ba 


‘oy leak’ from he 
fn tne and et 


ec a's eke 
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Return this coupon for a 
FREE copy of Booklet 


Profe: 
Knife for Carpenter 


and Mechanic » » » 


Yousnonave things to build, 
mend, and tinker with, will find 
this sturdy Remington pocket knife 
one of the most helpful tools you've 
ever owned, It has three blades of 
high grade tool steel, scientifically 
tempered and hardened...and shaped 
to suit the practical requirements 
of professional carpenters and me- 
chanics. All blades are sharp...hand- 
honed at the factory. 

Te’s easy to carry this knife in avest 
or trouser pocket. Once you use it, 
you'll never be without it. Your 
‘dealer will supply you, buc if he is 
temporarily out of stock, send his 
‘name with the number and price,and 
you'll be served promptly. Address: 
Remington Cutlery Works, 944 
Barnum Avenue, Bridgeport, Conn, 


REMINGTON ARMS COMPANY, Inc. 
Originotort of Kleonbore Ammunition 


(Goto your dealer and ask bm to sbow 
"The Remit _ 


Pocket Knife 
‘ 
Remingto 
ri : 
Ideal for 
Short-Wave 
RADIO 


requiring Midget 


perience Wriee 42043mW. 3300s, 
Dope PS7 tor Data. New York 


ov Batwr Radio 
ammariund 
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screw passes through larger holes drilled 
in the ends of the triangular arms that 
‘support the cabinet. Washers should be 
placed between the arms and the cabinet 
to reduce the friction. 

Make the bracket strong 
enough to support the cab- t 
inet no matter how heav- 
ily it is loaded. ‘The wall 
strip may be of 1-in. mate- 
rial, about 2 in. wide and 
26 in. long. The triangu- 
lar arms are cut from 1) 
in, stock, preferably maple, 
birch, or other hardwood; 
or they are built up by glu: 
ing two 34- or 1-in, boards 


SIMPLE NAME PLATE 
FOR SHIP MODELS 


(THE problem of painting the name 
plate’ on the sides of ship models 
often presents a serious problem to the 
amateur. This difficulty, however, can be 
avoided by the following method. 

‘The name is first neatly lettered with 
a fine pen on a piece of tracing cloth. By 
using tracing cloth, it is possible to trace 
the separate letters from some piece of 
printing having the style of letters desired 
From this a blueprint is made by placing 
the tracing over a piece of sensitized paper, 
exposing it to the sun for the required 
number of minutes, and fixing the print 
in a fixing bath in order that it will not 
fade. Next, with a fine pen and India 
ink, the blue background is blocked out, 


together. The lower arm, because 
it supports the weight of the 
assembly, is the larger, measuring 
4 in. at’ the base, ‘The upper 
bracket has a base 2 in, wide, 
Both are 834 in, long, Fasten 
them to the wall strip with heavy. 

In mounting the medicine cab- 
inet, first fasten the bracket in 
place with heavy wood or lag 
screws. Then atiach the cabinet 
proper, making the top and bot- 
tom screws just tight enough #0 
that it will remain at any posi- 
tion without moving. 

‘The cabinet may be given the 
conventional white enamel finish 
or treated in any way to make it 
hharmonize with the color scheme 
of the room. 


| 


leaving the letters white. The strip can- 
taining the name can then be glued to 
the hull and a coat of shellac applied. 

“The same method can be used without 
having to ink in the background by mak- 
ing the print on a velox type of photo- 
sraphic paper—H, L, Waexver, 


INSECT MOUNTING BOARD 
FFOR rounting insect collections, X have 
found a material which is even better 
than cork board. Go to a dealer in build- 
ing materials and buy a piece of one of 
the insulating boards now on t 
These are soft, and pins are easily stuck 
into them: also they are quite porous, 
and it is, therefore, easy to saturate them 
with poison to protect your collection from 
live insects—Frep CorNeLivs, 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 


TT Q,ASSiST. you in your home workshop, 
Porciar Sciexce Mowrnty offers large 
blueprints containing working drawings of a 
number of well-tested projects. Each subject 
can be obtained for 25 cents with the ex- 
ception of certain designs that require two 
or three sheets of blueprints and are accord- 
ingly ‘$0 or 75 cents as noted below. ‘The 
blueprints are each 15 by 22 in, 


Science Monthly, 
jurth Avenue, New’ York 


Send me the blueprint, or blueprints, I have 
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First CHo1ce 


of the 
Locker-room jury 


PROBAK won an overwhelming 
verdict of approval when first 
tried in locker rooms and Pullman 
cars little more than a year ago. 
Word flashed that this double- 
edge, double-service blade gave 
unequalled shaving comfort—and 
man-talk put it over. Shock 
absorber construction, automatic 
machine manufacture—inventions 
of Henty} Gisman—makeProbak 
outstanding, prevent edge 
distortion and assure uniform 
quality. Buy Probak on our 
guarantee. $1 for 10, 50c for 5. 


PROBAK 
BLADES 


MADE BY THE 
GAISMAN PROCESS 


us 


A TURNTABLE FOR FURNITURE REPAIRS 


calls for the repair of rocking-chairs of 
various sizes, I have gone a step further 
and made an adjustable framework as 
‘shown in the illustration by using the 
‘wooden extension slides from a discarded 
table. These slides often can be obtained 
for a few cents from furniture repair men 
tnd ar exelent for making heavy, adjoxt- 
able frames for various purposes in tt 
home workshop. 

In this case, two slides are required, 
‘one combination to form each side of the 
frame. The ends of the frame are two 
pieces of wood 34 in. thick, 18 in. long, 
and the same width as the slides. ‘These 


and one inside slide are fastened to the top 
of the stool in an oficenter position so 
that when the slides are open the weight 
will be about the same on both sides and 
thus avoid tipping. 

This framework can be adjusted to suit 
‘any rocking-chair. When ordinary chairs 
or flat-bottomed articles have to be 
worked on, a plain board top is laid on the 
frame—F. U, Juvo, 


A coNVENIENT turntable stand for 
hholding chairs and other small pieces of 
furniture to be repaired, painted, or var- 
nished can be made from an old piano stool 
of the revolving type. It is necessary 
merely to fasten to it a top 22 by 22 in. or 
larger made from any available boards. 
For my own work, which frequently 


To nerarm a small Jeak in an otherwise 
usable garden hose, apply an ordinary 
rubber patch from’ an automobile tire 
Tepair outfit; then wind friction tape over 
the patch for additional strength—J. S. 


MAKES LOCOMOTIVE MODEL FROM SCRAPS 


mrodel-T wrist pin bushings: the stuffing 
boxes, safely valve, and filler caps from 
auto tire valve caps; the piston and valve 
rods from wire 

spokes; the water 

slass from a broken 

tea sipper;, the 

steam dome from eS 

an old tricyelebell; 

and the sand dome 

20 ib. from a hub cap 

‘The ingenious way in which Mr. Hard- pressed oval, wit 
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Coming—Articles on 
Model Railroads 


So cusat and varied was the res 
to the model railroad announcement 
which the May issue that 
it has been a difficult task to deter- 
mine what type of article will meet 
the requirements of the largest num- 
ber of readers. Each letter has been 
iiven consideration, however, and ar- 
Fangements are now being made to 
ish genuinely helpful articles 
this phase of model construction, 


A TIMESAVING METHOD 
OF DRAWING ANGLES 


HEN itis necessary to lay out angles 
accurately on a small drawing board 
without the use of a T-square, as often 
happens in the course of mathematical 
‘work and various types of designing, a 
convenient and timesaving method is'to 
‘mount a protractor on the board by means 
of two thumb tacks as illustrated and use 
‘one or two draftsman’s triangles in con- 
junction with 
‘Set. the protractor on the base line of 
the diagram or drawing, push in the 
thumb tacks where indicated, and set the 
triangle OCD with the side OD coincident 
With ‘the base line, Mark a dash at B, 
‘Then, to lay out an angle of 20°, for exam= 
ple, slide the protractor around through 
the desired angle (from 4 to B), and 
angle COE will equal angle AOB, "It is 
obvious that the triangle may’ be moved 
to any point along FD, and another tri- 
angle can be used with it to obtain any 
angle desired, This simple kink has saved 
the writer considerable time on numerous 
‘occasions Groner W, Mircurtt, 


ing made use of odds and ends of materials 
is indicated by the list of parts which went 
into the construction of this model. ‘The 
boiler was made of sheet copper taken 
from an old still, the boiler rivets from 
No. 14 copper wire, and the boiler flues 
from a copper gasoline line. The boiler 
is covered with usin, asbestos sheet pack- 
ing for insulation, which is held in place 
by a tin jacket cut from old coffee cans. 
‘The smoke box is an evaporated milk 
can having part of a shoe polish box sol- 
dered to the front, and a slot machine 
ccheck fastened on this to simulate a num- 
ber plate. 

‘The cylinders were made from Ford 


two washers soldered on top to represent 
covers. The driving rods were developed 
from fender braces taken from an old 
discarded bicycle. 

‘The small wheels were made from auto- 
mobile bearings, which were melted and 
repoured. The driving wheels were taken 
from a toy electric locomotive. A brass 
windshield adjusting nut provided the 
material for making the bell. 

“The engine and tender frame were built 
‘up from ¥4 by Yis in, strap iron of the kind 
which comes around packing cases. The 
tender, cab, pilot, and the like were fab- 
ricated from galvanized iron picked out 
of scrap materials 


SAWED-OFF CARD TABLE 
FOR BEACH PARTIES 


OER most convenient bit of equipment 
for beach parties, and one that 
always elicits favorable comment from 
observers, is nothing more than a card 
table with the legs sawed off to a length 
of 12 or 15 in. When these are forced 
firmly into the sand, the table stands 
securely, and those seated around it find 
it a convenient height for meals, games, 
and books—J. G. Hurtos. 


Jou, 1931 


EMERGENCY PLUMB BOB 
IS WELL BALANCED 


AMACHINISTS ball pein hammer 
forms a practical substitute. for-a 
| phimb bob, “All that is necessary is to 
insert a screw eye 
in the end of the 
handle and attach 
the plumb line to 
this eye. 


‘may seem, this tool 
hhas some of the 
characteristics of a 
mercury filled bob 


balancing qualities 
go. Hammers of 
this type are so 
Well designed that 
there is usually 
just enough han- 
‘le to balance the 
weight of the head, 
—J. A, Naver, 


STRONG DOWELED JOINTS 
FOR CABINET DOORS 


UPBOARD and cabinet doors can be 
‘assembled quickly by 
unusual type of doweled joint illustrated. 
I believe these joints are stronger than 
the mortise and tenon or the ordinary 
method of doweling, 

The four members of the frame are 
frooved to receive the panel, and short 

ms are cut on the top and bottom 
to fit into the grooves of the stiles 
jde rails. Then the door is glued, 
squared, and’ clamped. While it is still 
clamped, holes are "bored diagonally 
across the comers as indicated to receive 
long dowels which are glued in place, 
The clamps may be removed immediately 
which is an advantage if a number of 
doors are being made or the clamps are 
needed for other work. 

‘This method of dowelling is not con- 
fined to new doors. For example, it makes 
a strong and simple repair for an old door 
or any type of framework that shows 
signs of coming apart—Howaxo Dic. 


A simple plumb bob 
‘hore tround the 


‘When used on cupboard doors, the dowels are 
Misible only om the top and Betton edges 


Arter losing several photographic nega- 
tives, I evolved the plan of placing 
the ‘negatives under the corresponding 
prints im my album. The negatives fit 
under the same decorative comers or in 
the same slits which hold the prints, Be- 
sides keeping the negatives handy, stich 
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the seeds had sprouted, the guayule 
Tapidly. Accustomed to shift for Reif 
In its barren native habitat, the hardy shrub 

‘prey to blights and discases when grown 
in the rich soll of the farm. Dr. McCallum 
had to learn how to get the soil into just 
the right physial condition. to. develop in 
the plant ‘strong diease-revsting qualities. 

‘At once he was harased by another prob- 
Jem. By: ivigation, be could. hasten the 
growth of the gusyule. and being a large 
Spreading shrub to maturity in a short time; 
but as the luxurance of growth increased, 
the rubber content fell off to the vanishing 
Point. A four-year-old range shrub yielded 
Shout fiteen percent of its dry weaht 
Tubber, but the irigated plant save only 
four percent, 


ANY range bushes five years old weighed 
AVI only one pound, but contained a large 
amount of rubber, ‘Dr. MeCallum’s cuti- 
vated guayule weighed as much as twenty 
pounds, but contained almost no rubber. 

But he was not to be baffled by the plant's 
centricities. In 1913 and 1914 he set out, 
‘southern California, over a million plants 
grown from mixed seed from Mexico, Later 
"much larger number of plants was grown 
{in Arizona. These myriad shrubs were cata- 
ogued and card-indexed, classified, selected, 
and reclassifed. Out of this enormous num~ 
ber ‘of specimens, only ten strains were 
chosen as commercial producers. 

“Meanwhile, new difficulties arose. Tn the 
nursery, the young plants throve, but when 
transplanted to the field they refused to take 
‘oot again. 

More analysis, more research, Study by 
the botanists at'length revealed that, while 
the young guayule has a long, deep tap-root, 
with almost no branches, it later develops a 
branching root system that enables it to 
take advantage of the short, infrequent 
showers of its. native region.” The plant 


being stored. up during the growing period. 


By patient, Intensive culture, Dr. McCallum 
finally developed a plant whose period of 
strong root development coincided with the 
transplanting season, so that this work could 
bbe done by machines, without injury to the 

in twenty years of research, Dr. McCs 
Jum has wrought marvelous changes in the 
wild Mexican shrub, completely. domesticat- 
ing it and at the same time raising its rub- 
tee content amazingly. "Some, specimens 
grown in the nursery have yielded as high 
5 forty-five percent of their weight in pure 
rubber. The undesired resins, which Nature 
Supplied to the guayule plant 3s a sort of 
dreming to heal its wounds, are reduced. as 
much a8 forty percent by simple dessication 
of the plant before itis milled. 


HE vulcanized rubber has a softness of 
texture not found in the rubber of the 
ics, yet specimens have been obtained 
2 tensile strength of 4,000 pounds per 
Square inch. The improved strain produces 
fn (wo years as much rubber as was stored 
bby the wild plant in four. Dr. McCallum 
now learning how to harvest the shrub 
at the fourth year and to get the suayule's 
big root system to resprout, making possible 
several repeat crops at tWo- oF three-year 
intervals 

We he has been ened i, this revolu- 
onary experimentation. chemists, peering 
‘through high-powered mict 5 analvzed 
the Juices of the guayule bush and class- 
ified them as a “colleid” substance—that i, 
Suspension of countless minute particles, 


WE NOW GROW OUR OWN RUBBER 


(Continued fre 


‘each a microscopic ball of rubber. From 
Knowiedge of the behavior of colloids, they 
icted that these tiny bits of rubber’ could. 
squeezed together into large grains which 
could be separated from the woody fibers of 
the plant. 

“This discovery has provided a basis for the 
production of guavas, rubber witout the 
application of chemicals and compli- 
‘cated processes, and has helped to make 
possible the complete mechanization of rub- 

‘manufacture, 


N THE California guayule plantation 

where the Mexican Weed is being cule 
tivated ‘on a huge scale, Imachines.petform 
‘very. operation from "planting the tiny 
Sirabs, hx rows at'a time, to gathering. the 
‘mature bushes extracting their rubber con- 
tent, and compressing, the fnisied product 
info’ sheets.and slabs for shipmest, 

DDeviees much lke vacuum cleapers suck 
up seeds for planting in the twentycfive-acre 
Iursery, where the guaytle bushes ave started 
oder the supervnon of experts Trita. 

iawn mulchers prepare the top soll, making 
ready for the mechanical seeder which next 
basses over the beds, scattering the minute 
rains, $0. small that" 28,000 of them weigh 
ies ‘than an ounce, 

When water is needed, overhead sprinklers 
cast a pene spray over the seeding plots 
By transplanting time, the tiny shrubs have 
lafge, strong roots. "A mechanical cutter clips 
their tops. Next comes a machine that digs 
the plants up bodily. “Another machine sorts 
‘and! boxes them, 5/600 10 the bunch, 

‘When the guayule has reached an age of 
four years ar more, power-driven plows stip 
the buses ody fromthe eround and ack 
them in piles, "Mechanical ‘beaters fall the 
ire from the roots, andthe plants, are 
Allowed to dry out..‘Then harvester machines 
Pick them up, chop them to shreds, and blow 
the its into trailing trucks, 

Tn. the mill, automatic elevators, endless 
utrbuting, bets, and revolving Seren cone 
Yeyors carry the’ chopped muayale through a 
series of crusher rollers that fradually reduce 
it'to.& pulp, Water helps to break down 
the" em gf the, Wood "a great wooden 
tubs half the beight of the factory building, 
the pulp is held until most of the waterlogged 
‘wood fas settled to, the bottom. Then it 
fun off into hydraulic chambers, where steam 
and pressure together waterlog the cork par 
lider of bark, which sink to the bottom, 
While the rubber floats to the top. 


KIMMED off, scrubbed by rubber-coated 
1 ead pellets the size of golf balls, squeezed 
ihrough "weringers, and. dried in vacuum 
‘chambers that remove all but one percent of 
the ‘water, the minute. rubber grains are 
ready to ‘be blocked into slabs. A hot 
[press exerting a pressure of 2,000 pounds to 
the square inch, does the rest, and the fin- 
ished rectangular cubes are packed Into pine 
boxes for shipment. 

‘The successful production of rubber on 
American soll may prevent another ‘world 
‘monopoly stich as that which a few years 
‘azo forced the price of rubber to almost 
prehitve heiss. "AL he prevent ‘record 
fow price of crude rubber, no’ operators can 
hhope to make money; but officials of the 
American” Rubber Producers, Ine, under 
whose direction the Salinas ‘plant’ i run, 
‘expect to make a reasonable profit when a 
formal market exist, 

Tf the deadly blight which is the scourge 
of the hevea tree should sweep through the 
tropical plantations as it has already. done 
in Brazil, guayule rubber might avert a ser~ 
fous world-wide rubber famine, 


{© Tole seal on an advertisement In POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pase 6. 


Jory, 1931 


Build 

and Fly 

the IDEAL °“EAGLET” 

SSS “BBS 
BES ellen 
BE YOUR OWN BOss —= 


MAKE BIG PROFITS ——| 


BIG PROFITS BO 


ESTON & ANDER SOW /iiliis "Sal 


H CATALOG: I 


ee es | 


ra wowirking machin 


“is the gland, located right under the Adam's 


© This seal om am advertisement in POPULAR SCIENCE MONTHLY signifies the app 


WE GOT OUR FACE 
FROM A FISH 


(Continued from page 24) 


Packards that sprang from them. Do you 
see now how it is possible that the shark, in 
a manner of speaking, could develop into 
man and stay with us at the same time? 
Mx. Mox:: I see that it could happen, but 
not how it happened, To come back to the 
face: how did it develop from the hideous 
mask of the shark into the human counte- 
ance? | 


Dr. crore 72, understand that, you 
‘must first realize that every feature of 
the fish's face is adapted for helping the fish 
make its living in the water, 

‘Mn, Mox: In what way? 

Dx. Guzcony: In three ways. First of all, 
it is sireamlined so that it creates a minimum 
‘of turbulence in the water and a maximum 
fof ease in slipping through it. Secondly, its 
slippery 

Mr. Mox: What makes a fish slippery? | 

Da. Grzoory': It is covered with a lubri- 

._ This { a mucus, oF slime, which the 
fish “itself manulactures. The purpose of 
this jellylike stuff is to dissolve. the tiny | 
parasite water plants and animals that other- | 
wise would fasten themselves onto the fish's 
body, lke barnacles to the bottom af a ship, 
and Binder ts movements. We owe our own 
skin, including that on the face, to the inner 
layers of the fish's skin, 

Mr. Mox: A good thing we picked the 


inner ones, or we would be covered with 
scales, 
Da. Guscony: There was nothing ehe for 


tus to pick, as you put it, for the fishes grad 
ually lost| the outer layers of their “skin, 
ing the scale, when they crawled out 
living animals 


a fou have mentioned two of 
the features that helped the fishes to make 
their living in the water, What isthe third? 

Dr. Grrcony : The third is very important. 
It is their elaborate system of gills, supported 
bby. beautifully “Jointed arches and levers. 
This ‘enables ‘the fishes to breathe inthe 


fs the con- 
nection with human beings? We don't live 
in the water, and dont need gill, We 
breathe through Tungs. 

Dr. Gracony: Here ts the connection: In 
‘our own heads, a part of the remains of this 
sill system forms the larynx, the box on 
Which our vocal chords ste stretched. 
Another remnant of it is ou id. This 


apple, ‘which makes one of the chemicals 
that regulate our growth. "Still other rem- 
nants of the pill machinery are our tonsils, 
and the glands that make the saliva. The 
larynx, or voice box, is derived from one of 
the fish's gill arches. The thyroid, the ton- 
sil, and the salivary glands were ‘originally 
the' pockets of inner skin that form the fish's 
sills 


‘Mox: Can you prove all this? 
Di"ait2cen: Cerin. The proot is this 

‘An unborn baby, in the fourth week of 
its development, has’ no larynz. no thyroid, 
to tonsils, and no salivary glands. Instead, if 
Actually Basil pockets and gil arches, ike 


Mr. Mox: What becomes of them? 

Dr. Grxcony:: The gill pockets become the 
child's thyroid, his tonsils, and his salivary 
glands. ‘The ill arches “develop into. his 
Tarynx; the inner, gristly core of the jaws: 
and the little bones of the middle ear—that 
is, the part of the ear that transmits sound 
‘waves from the outer shell to the inner ear. 
As a matter of fact, the unborn baby, in its 
various stages, offers a very much condensed 
and blurred record/Continued om paze 122) 
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WE GOT OUR FACE 
FROM A FISH 


(Continued from poge 124, 
‘of man’s development from the earliest forms. 
Tt has, in turn, characteristics of a one- 
celled creature, @ worm, a fish, an amphib- 
fan, a lizard, hairy inammal, a creature 
with short Iégs like an ape, and, finally, 

‘Ma. Mox: Why is the record blurred? 

Dx. Garcon: Because the unborn baby, 
in each of these stages, resembles the unborn 
young of the various animal types, and ‘not 
the adults. If it resembled the adults, the 
record would be much clearer 

Mx. Mox: Is there any other evidence of 
four fish ancestry? 


. Gascony: Plenty. Tn an adult, the 
heart is separated from the head by the 
eck. The four-week unborn baby has ‘no 
neck. Its heart is located right behind the 
“gills,” as it is ina fish. Another piece of 
evidence is that we have the remains of 
Souble sku, 
‘Ms. Mox: You mean one head inside the 
other? 


Dr. Grroory: Yes, but not all the wa 
Many of the early fishes hada double bra 


box. The main purpose of the inner box 
was to protect the brain and the nervous 
parts. The outer shell served as a shield 


Against the water and. as a base for’ the 
fuses, “Fis i ail true im many fishes and 
in'tome ofthe lower animals such ashes, 

Afar Mox: How about ws? 

Da. Grucony: In. (and in the other 
rmamnals) the top of the old inner root has 
thinned out and’ now represented by a 
membrane or thin, whieh pth ote. 
‘ost of the three membranes that protect 
the brain. “The base, or oor, of the brain 
Case sll is double ‘and to re-the lower 
farts of theses of the box, rect inward 
em the ears, 

fm Mon! Where did we get our teeth? 
Wie inherit them, too, fromm fh? 
Dn. Guacony: We surely did, “Every time 
your best pit ashes you one of her pretty 
Snes, he dplays 8 legacy Trom the thark- 

Mz “Mow” Our “old itend, the shark, 
azain 

Dn. Gascony: We cannot get away (rom 

‘the ground. plan, “remember 
1 pangtter of the worst 

‘murderer, Naturally. 
he had thousands of enemies "To. prot 
Nimselt, he wore. coat of mall. ‘In other 
words, he was covered with teeth from snout 
Torta 

Me 
body? 


Mox: Real teeth over the entire 


J, Gascon: They were real enoush, 
‘thoush most of them were smal. They 
Ser hah tte elle 


skin denticles, In the skin around the shark's 


‘Mz. Mox: Then 1 
product of the 
Dr. Gercony 
enlarged skin denticles,” Inthe’ beginning, 
teeth had no sockets. ‘The shark still has 
Is teeth grow right out of the skin 
inside its mouth, This skin fs rolled around 
cover the edge of the jaws onto the inside of 


Right. ‘They were really 


the mouth. The shark bas practically” an 
unlimited supply of teeth; the tooth-bearing 
part of its skin ‘keeps ‘on growing them. 
When some break off in front, others swing 
up from the rear, like reserves. The shark 
probably continues to grow them as long as 
it lives. In the primitive shark, the teeth 
were merely piercers to grasp and help kill 


its prey 
Mr. Mox: It is hard to realize that these 
murderous prongs (Continued ie 02 
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WE GOT OUR FACE 
FROM A FISH 
(Continued from pase 122) 
developed into our teeth. How did it happen? 

De Grooor nates fabs epee the 
air-breathing ones, certain parts of the skin 
that covered the jaws both on the inside and 
the outside produced bony plates. Bone, 
Yyou know, i a a sense nothing but hardened 
Akin “To these bony plates the teeth became 
attached. Later still, the teeth gradually 


sank into sockets in the bones 
Me Moe: As 1 understand it, eversthing 
crea hare ld eo far about he lace 
covers jts development from the fish's orig~ 
inal food trap, 

Dx, Guncons: That is right, 

Mr. Mox:: What of the face as an instru- 
ment board? Where, for example, did. we 
Bet the nose? 

De. Gracony: Sorry, but I will have to go 
back to the shark again, 

Mr. Mox: Iam used to it by now 

Dx. Graoorx: The shark had simply two 
‘pen pockets, one on each side of ts face. 

They contained a membrane folded some: 
hat in the shape of a rosette. These mem 
brane were sestive to dors in the water, 
especially that of dead fish. That was tl 
‘humble start of the feature that is mainly 
responsible for the beauty. of the face of 
‘man, and the berinning of the organ that 
‘makes him delight in the fragrance of the 
rose and of the frying breakfast bacon, The 
‘openings of the shark's nose were on opposite 
sides of the face because they presumably 
acted as guides in the creature's steering. 

‘Ms. Mox: How would the fact that they 
were on opposite sides help it in steering? 

Dr, Gracony: Because by turning so. that 
it gets a whiff in both nostrils, it makes 

aight for the source of the smell, “That 
is one of the reasons that three of otr sense 
‘organs—the eyes, the nostrils, and the ears — 
are arranged in pairs, "AS I said before, they 
are the receiving parts of instruments of 
precision. “These instruments are really range 
finders. Because the receivers are arranged 
fn pairs, they get equal impulses only when 
the source is directly in front of them, “The 
same principle forms the basis of the selsmo= 
raph, the apparatus used to. detect the 
direction of an earthquake, and of several 
other instruments of precision, 

Mr. Mox: But we have our nostrils close 
together 

Dr. Grxoony:: That started with the mam- 
mals.” ‘The reason probably ‘was that the 
eyes superseded the nose as range finders 

‘Mr. Mox: How did the development come 
about? 

Dr. Gascony: Between its two rather dis- 
tant nostrils, the shark has a bridge of gristle 
covered with skin, which completes its 
streamline contour." This i is snout. The 
roof of this snout, or false face, corresponds 
to the bridge of the human nose 

‘Mx, Mox: Where did we get the rest? 


Dre ctr; Bits moment. The tater 
fishes had a pair of bony lids instead of 
the shark’s griste-bridge. Inthe mammals, 
these nasal Bones extend neatly to the front 
fend of the snout. “When you fet home, take 
8 good Took at the face of your dog, and 
You will see that this is so 

Me. Mor: But where did the tip of the 

Dx. Gracory: I am coming to that now. 
In the manlike apes, the nasal bones have 
‘become shortened in front. ‘The tip of the 
nose has begun to form but it is not yet 
muuch raised beyond the surface of the face 
‘The wings of the nose are large. "As the lips 
and the sides of the nose drew backward, 
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the tip grew forward and downward. How 
much it grows (Continued on page 224) 
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BEE te wot? 


e. Grecomy: Not exactly. The mother 
‘chimpanzee bends ever her baby. and 
touches ‘of her lower lip. But it 
[Ke not a completed kiss. The apes use their 
lips as touch organs to explore things, expe: 
cially things to eat, and as a funnel throuch 
‘which they suck fruit juices, 
Me. Mox: Where id we ect our ears? 
De. Gurcony: ‘The external ear openings 
appeared first in the lizards, The outward 
‘Gr is simply a resonator, of tube, to catch 
Sound vibrations. The lower mamenals were 
the first animals that had it, In the berin- 
ning, it was just a fold of skin, supported by 
grist. In the higher mammals it wat 
fold of by the mimetic muscles so that these 
animals can move their ears in almost any 
direction. The ear shells of certain apes are 


so much, Hke ours that you can scare 
distinguish them. 7 

Sin Mou And the eves? 

Dei Guuson This tine T have to 0 
tack forber than the hark. "Te hrs hihi 
Srormlte creatures hud eye of a sort They 
wee mercy spot olgpigeent; weve 1b 
Tet, tat enabled her Gers to dstinguth 
between ght and darkness Like tet the 
ge aera proc ol thes. In 

primitive se creatures Uy tay cut 
in‘almnt anyplace on the wirface of the 
brady sad somes inact ues Tee 
ek were the it 0 have eyes somewhat 


‘Mx. Mox? How do they differ? 


\n. Grecony: Their eyes consist of the 
Same three main parts as ours—the lens; 
the cornea, which is the horny, transparent 
skin in front of the eyeball and pupil; and 
the retina, which receives the images, like th 
film in a’ camera, But in the early fishes 
‘eves, the cornea is flat as a protection against 
the water and also because a buleing eye 
would. interfere with swift, movement by 
increasing the resistance, ‘The principal 
difference, however, is that their eyes point 
forward and outward, The eyes of all ower 
animals do. “Ours point forward but not 
outa 
Mn Mox:: What i the fect of this shift 


Tt ives us our bifocal, 


Mx. Mo: Have we a 


opoly on that? 
Dx. Gexcony: Ob, no, the early monkeys 
hoegan the invention, "A’ few other animals, 
such as the eat and the owl, had a try at i 
ut it was not very” successful, 

alts Mox! Whete did our eyelids come 
om? 

Dr. Gracony: The eyelid began as a skin 
cover the eyes of the fabes, but Rt did ‘not 
become a sensitive, movable eyelid until the 

mals appeared, The shatk has a horl- 
ntal eyelid: which is drawn across the eye 
like a shutter.” Vou still earry a remnant of 
it around with, you, 

Mu. Mox is that? 

Ds. Guroony: The little red spot in the 
ner of your eve, 

Mix, Mox: Do animals ery as we do? 


J. Gracony: You mean weeping, don't 

‘you? The tear ducts and their plands 
‘made their first appearance in the land-living 
animals and were developed fully" by the 
mammals, Esentialy, it is a lubricating 
pparatue to keep the eve moist and clean, 
Hut the animale do not weep as we do, 

Mi, Mox: T suppose that finishes the fea 
tures of the face? 

‘Dm. Grecony: Yes, that covers the face 
cof a'man pretty wel, unless he has a full set 
fof whiskers. If he has, he got it from the 
‘mammals, as he did his hair, his eyebrows, 
Sind his evelashes. But don't forget that a 
face, whether it is bearded of clean-shaven, 
handsome or homely, is only one “exhibit™ 

Mx Mou: A museum? 

Da. Grscony: Ves, man is a museum. T 
will explain that to you in our next talk, 


"EXT MONTH: Dr. Gregory will show 

that the aman body ts a museum. 
In tracing and explaining its part-by-pari 
development through the oes, he will take 
up the fascinating question of Man's descent 
from the apes, and twill ofer indisputable 
sroof of our monkey ancsry. I willbe an 
Gutstonding installment in this gripping series, 
hich is to be continued by Dr. Gregory 
ind other world-Jamed scientists, 


Jour, 1931 


GUS GIVES YOU FACTS 
ABOUT CAR BEARINGS 
(Continued from page 78) 


you dido’t want to hear a squeak and smell 
'@ hot bearing! That old system was the 
‘grandpa of all the centralized lubricating 
systems they use today.” 

“Even if ball bearings don’t seem practical 
for, crank shatts," Joe suggested, “there 
‘ought to be some way to get around all 
that scraping 

“Get around it!" echoed Gus, “Why in 
another few years scraping beatings wil be 

lost art even in the finest auto repair shops. 
‘That motor is a few years ol 3 you know. 
Lots of cars are built today 30 that you 
couldn’t scrape. the bearings if you wanted 
to, ‘The idea is to machine the halves of 
the bearing shell so accurately that you can 
simply slip in new bearings 


‘QU have no idea how much time and 

development is going into that bearing 
problem. Do you know that some of the 
makers are Koing so far as to finish the 
bearing surfaces of connecting rod big ends 
‘with a cutting tool made out of genuine 
diamond? ‘The result is a surface that Is 
true round, of exactly the right diameter 
down to less than the halr out of that tl 
eyebrow you mentioned and with a sirla 
as smooth as glass, When you stop to think 
that, many’ of ‘the cars now have lapped 
crank shaft journals, you can see we are get- 
ting bearings, even’ in popular. priced cars, 
that are better than the' most expensive cars 
hhad afew years ago 

“What is @ lapped bearing?” Joe inquired. 
“1 know what a lap joint is—one that’ 
Jaid one edge over the other—but how do 
you lap a bearing?” 

Gus reached for his vacuum bottle of 
golfee. “Lapping a bearing," he explained, 
“merely means polishing it with a fine abra- 
sive to pve even a moother surlace than 
finding” It used to be an expensive process 
but now they have machines that will lap 
all the journals on a crank shaft at the same 
time, using crocus cloth "oF "something 
sien.” 

“Tatill don't see why it makes so much 


oil works in a bearing.” Gus stated. “Oil has 
{two qualities that realiy count in lubrication 
ne is its ability to stick to steel and form 
4 coating that the steel can ride on. The 
‘other Is the amount of friction the oil par- 
ticles develop when ‘they lide over. cach 
other, They call that viscosity, or thickness. 

"The two features are related because a 
thin oll generally doesn't stick to the steel 
quite as well and being thin the pressure 
squashes it out of the bearing—if it's too 
hhigh for that oil. You notice that most of 
the good brands of oll are marked with num- 
bers naw. ‘Those numbers really” tell how 
thick ‘an oll is, both cold and hot. 


“PEOPLE are beginning to call for oil by 
number instead of asking for light, 
‘medium, or heavy. That's a good sign, 
because’ all oils marked S.A. E. 30, for 
example, are of the right thickness for a 
motor that uses that thickness of oil. 
“When you get the right oil into a bear- 
ing,” Gus) went on, ‘it forms the proper 
coating and the bearing works right. If 
the oil is too heavy it may not get in or if 
it does, the body of the oi will cause more 
friction moving the particles over each other. 
On the other hand if the motor maker speci- 
fics, S.A. E. 40 oll for summer and you use 
S.A. E. 20, the oil will get so thin when it 
sets hot that the preaure may force it out 
fof the bearing. When that happens, the 
Steel rubs on the bearing metal itself and 
that's the end of the bearing.” 
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Anyone Can Fly a Blimp 


collapse were it not for the twelve balsa 
Wwood braces that radiate from the nose 
Backward. In fact, the bag does wrinkle a 
Dit at the rear end of the braces when we're 
flying fast.” 

Except in the dive we did not move faster 
than thirty-six miles ua hour, just cruising 
‘around s0 T could get the “Teel” of the ship. 
‘We passed through litle wisps of fog, driven 
away from the large fog bank by the mount- 
ing sun, “It occurred to me we were sitting 
in a car that might rip off. 
head out and looked up at the bag. Appar- 
gntly the car was merely glued on to the 

‘Smithy laughed! at my fears when T asked 
‘him about that, 


NTE THIS car falls, the whole thing will 
‘g0 boom,” he said. "The car hangs 
from sixteen ‘steel cables passing from the 
top down through two sleeves in the. bal- 
Joonet. "So we really are suspended from the 
top and, not from the bottom of the blimp, 
"And" “he added, "you needn't worry 
about this bag leaking and plopping us 
down on one of these factories. There's 
about a mile and a quarter of fabric in it, 
Hut these panels are. put. fogether in. two 
thicknesses. The outer abric, which resembles 
in weight and texture the’ cloth that oes 
into a fine broadcloth shirt, impregnated 
with rubber, forced in under high pressure, 
‘The inner fabric, of the, same meateril, is 
painted with a parafin solution that will not 
Alter the two are sewed toxether and 
tailored, the outer surface is painted 
with aluminum. 
“DAU yout say the bag i tallored 
“Yes, sir These ships are tailored to 
order, ‘custom made. We never have to 
stretch them into shape, When the panels 
fare put together and the bag ‘blown up’ it 
Tooks just as it always will appear.” 
“The balloonet, Smithy explained, provides 
‘a cushion on which the helium rides. When 
yds an enormous pressure is 
is then the balloonet Mattens 
Out throu an automatic 


tighteen-ind 
its ceiling, al 
climbs the’ balloonet lies flat” on the bottom 
of the bag. 

Here's how it works out practically, One 
‘day, early in the winter, when up about 1,500 
{eet Smithy stopped the engines to clean out 
a yas line. During that time the blimp 
feted about 100 feet. | Naturally, as the 
helium ‘contracted in volume, the’ baz Jost 
MMs tautness and became flabby. Under those 
conditions pilot cannot control the biimp's 
‘devation and direction. Tt was then sand- 
bags proved their value. Overboard poured 
the sand from a single sack, and slowly the 
“rubber duck” rose until’ © 
filled “out the bag. azsin. 
started the engines and flew on. Had he 
attempted to fly with the baz abby and 
in folds the sudden blast from the propellers 
might have torn the fabric. 


RTUNATELY for the novice there 

‘a involved controls in the blimps. You 
ean kick hard lett rudder or roll the wheel 
‘ack sharply with hardly even a thrill result- 
ing. Several times Smithy has turned into 
avwind while fying Bily miles am hour. The 
Volunteer would “skid” possibly three city 
‘locks, to the enjoyment. of her passensers, 
‘but the cabin Would swing very’ lite out 
from a vertical Tine. 

‘After I had observed the operation of the 
ship for half an hour, I decided T could 
Ayrthe thing. secs 

“W'Speed? Holman was wise, too.” Smithy 
observed. Holman, who has Bown every 


last he took over the controls he flew the 
stip though be ad been ying imps 

Any vir? asked. 

‘Jost forget you ever were in an airplane,” 
smithy sid “Dost pick out sane object 
fn the horizon and ‘try to Ay the ship. by 
thae try ee the Bp for an even 


“That constituted my only verbal instruc- 
tions. Smithy took his feet olf the rudder 
Pedals and removed his hand trom the 
elevator wheel. He settled back in his seat 
{to enjoy the scenery as it bobbed up and 
down and swung away {rom the blizp. -Or 
was it the Volunteer that’ was doing the 
bobbing? 

T glanced at the twenty instruments, gages, 
clocks, and whatnot, and decided they’ would 
be of'no help. All T needed to do was to 
close my exes, “lee!” the ship riding on an 
‘even Keel, and keep her headed south. Easy. 
Hardly bad T taken the wheel when I felt 
‘& tremor that seemed to originate in the 
nose and slide down the bag to the cabin. 

Smithy looked at me, grinning, and soon I 
understood, We had bit a bump, an up-cur- 
rent of air, and instead of riding through 
ita a fast plane would have done, the cur- 
took us by the nose and pointed the 
blimp upward at an angle of about fifteen 
degrees. I rolled the wheel forward to cor- 
Feet the movement, and in a trice we were 
sliding downgrade at the same angle. Then 
T understood 

Ina blimp vou anticipate movements from 
those sight tremors. You roll the wheel 
back to climb, and almost before the ship's 
Vertical angle is changed, you roll the Mippers 
Back into neutral again. You don't need 
training to be a blimp pilot; you rust be 
payehic. And after a few attempts I got it 
oughly speakiex, 

Having” conquered the up-thrusts and 
dowa-drafts, I put my mind to straightaway 
fight. Toward the southern limite. of Los 
Angeles we flew. I glanced at the altimeter. 
Eleven hundred feet. Along we sailed. After 
2 few minutes my glance again rose to the 
altimeter. Thirteen hundred feet. 

“What's wrong?” T asked Sithy. 

“Common mistake for beginners," he 
shouted. “Look at the fate of climb’ indi- 
calor.” 

Thad the nove of the ship pointed upward 


Indicator and the altimeter closely and ‘ater 
wagsling the ‘wheel back and forth a few 
times finaly achieved an even Keel! 

Having “mastered” this fundamental T 
decided it, would he great sport to turn the 


True, Twas fiving ber only thirty-five 
miles an hour, but in airplanes when pilots 
with whom T have flown have “kicked her 


rudder, as the airplane boys have it, we 
turned gracefully, fainy slowly, skidded’ pose 
‘ably 200 feet, abd weat on in the reverse 
direction, Nothing to it. 

T continued at the. controls for half an 
hhour. I nosed the Volunteer up, nosed her 
down, turned left and right, and’ called ita 
ay. Easy up to this point, but from my 
‘experience I realize that blimp pilots need 
to know much before taking out Uhese $60,- 
000 ‘bags “and 2% esponsibility” (or 
four passengers, “They” must be weather 
‘experts, free baligon pilots, blimp pilots, and 
they should have the experience’ of lying 
hheavier-than-air machines as well, The last 
for comparison, at least, 


PEANES and blimps are two entiey a 
ferent kinds of leds. A heavierthan-ait 
‘ship must achieve considerable forward speed, 
{rom ity to sisty-ive miles an hour, before 
4 will be tilted olf the ground.” A blimp 
0" off without. any. forward The 
Tubber ducks are supposed to s0 balance the 
pill of Rravity that the pointing of the nose 
{up or down when. moving forward. will 
‘hange the altude, 

‘Airplane pilots wait until one wing sinks 
lower than the otber othe nove ts upyened 
before. correcting the. faut. Blimp plots 
work ahead of the movements, by Teel and 
considerable amouat of intaltion. ‘The car 
find engines on the Volunteer weigh a ite 
‘Rote tha a ten enough to wp the bas 

ways right side up. ‘The center of buoys 
tncy' is dry above the ct. 

‘X vast" dillerence ‘between fying in_an 

hove and enjoying cool 
sie Wreezes rom 
‘After Thad finished. my “lenin 
Sauithy tol the "controls again and we 
started ina citele south and east from the 
Field, to swing into the wind and drop down 
cover the wires for a landing, “At S00 Teet we 
faa. into” gusty currents. The Volant 
bobbed like & cork on a mill pond, Smithy 
reached for ‘the second air scoop. reeate, 
Presure roe in the bag. 

Tike an airplane pilot coming in for a 
landing, Smithy ‘nosed the ducks down and 
slowed ‘the motors. We sseaved gently 
fone current. ‘Tee ety blocks from the 
field he leveled off at 200 feet. Air speed 
thirty ‘miles an hour, wind about ten ‘miles 
an hour from the southwest, That mide 
‘ue ground speed. twenty miles 

‘On the ground the crew of seven had 
arranged. themselves in a big, V, noce into 
the wind, with Walter Mass, the co-pilot, 
sanding il the apex holding ‘a. wind. sock 
‘Ger speed dropped to twenty-five, to twenty 
We crowed the power lines. Smithy rolled 
the wheel forward. Down tilted the nose 
‘Acain be leveled off, the ear possibly flees 
feet above the grou 

“say when, Smithy.» 

“ek em 

Licked the plunger, the tepdoors opened 
and the two nose handling: lines that had 
‘been coiled realy to drop into eager hans 
{ell teom thelr places. “The crew pulled us 
‘down and soon’ the car setled onthe lone 
Sir wheel, ready for its great steel dock, 
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CAN SOFT DRINKS 
POISON YOU? 


(Continued from poe 32) 


are of the Government-controlled_ variety. 
All soft drinks contain these ingredients, oF 
‘most of them: Sugar, fruit juice, acid, car- 
bom dioxide, water, artificial coloring, arti- 
ficial flavoring. Then, the cola drinks con 
tain calflein, the ginger‘ales. ginger, and the 
oot drinks saponin or some harmless equiv- 
To begin with sugar, of which 250,000 
tons are used in soft drinks each year, noth 
ing but the best quality will do for making 
syrups, because anything’ else would cause 
the finished drink to spoil soon after bottling. 
Its food valle averages between $8 and) 175 
calories, a higher caloric content than that of 
many. foods recommended. by - nutrition 
xperts. By the action of the acids in the 
ged t0 
meaning that it is broken 
down so it can be absorbed more readily 
by the system, 


HAT is why a good drink at a soda 
fountain not only quenches your thirst 

iso renews your energy supply, and dock 
Me so quickly "But if sugar generates eners) 
why does i not also generate enough ‘heat 
{odaset the food elect on'a hor dey? The 
answer Is that the amount of heat i s0 small 
compared to the energy generated that you 
40, not notice it 

"The ice in your drink, by the way, helps 
Uitle to “cool” you olf, and is put into it 
merely to make it tasie better, “It is disi- 
pated almost immediately by the heat of the 
body, ‘which cannot digest anything of a 
temperature either lower or higher than it 
‘own, For some reason, Americans tke the 
beverages either ice-cold oF piping hot, This 
national predeliction is a never-falling source 
of wonder to European inn-keepers, as 
returned travelers, exhausted by a vain 
search for ice water, will testify 

Fruit juices generally constitute about 
flteen per cent of the volume of x drink. 
To them are added fruit acid and color 
‘These fruit are said by experts to be 
just as beneficial in a soft drink as they are 
in any other form. 

Finally, there is the “carbonated water, 
the essential part of all soft drinks that a 
ot “ades" of ‘one kind or another, Four 
hundred million gallons of i¢ 0 into. them 
a year! This is simply water charged with 
‘arbon dioxide gas, which gives it its bubbles, 
Jn connection with this “fizz water,” there 
has. arisen one’ of the numerous fallacies 
believed by many’ about soft beverages 

This Is the old “marble dust” story, that 


still survives, ‘To this day, some people will 
take you aside, and ‘solemnly warn yout 
against “soda pop” because “it has marble 
dust in i” 


HERE isn't a speck of marble dust in 
any soft drink, and there never was, But, 
like many yarns of the sort, it started. with 
a half-truth. The fact is that carbon dioxide 
fas originally was produced by the action of 
Sulphuric acid upon marble. AS gas was 
released, it was collected and then shipped 
fo the ‘buyer. Word of the process got 
around, and imagination did the rest. 
However, it is possible for carbon dioxide 
to contain’ various injurious ‘sulphur com- 
pounds when it is made from coke 
Stone, oF products of the fermentation ‘of 
Jow-trade ‘saccharines, Fortunately, gas of 
such origin gives drinks an unpleasant taste, 
qe climates it from use fa thee manu 


there is one danger of which even 
the maker of syrups himself may not be 
ind which is dificult and some~ 
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CAN SOFT DRINKS 
POISON YOU? 


(Continued from pase 128 


to detect chemically. That is the presence 
in carbonated water of minute metallic par- 
ticles from vessels and pipelines Used in man- 
ufacturing it 

Tn one case of this kind, the Department 
of Chemistry. discovered 33 grains of zine 
chloride in one bottle of root beer sent in 
for examination. A man ‘who had drunk 
some of the stuif had been made very sick, 
though not seriously. The only cure for this 
trouble is to keep the charged water away 
from such metals as much a: posible. 

Carbonated water that contains pure car~ 
bon diotide, properly made, s actually: good 
for pou. Catton dixie i not only tin: 
lating, but. kills certain types of harmful 
bacteria in the large intestine 


HERE are some places where itis never 
sife to take = seit drink~the carnival, 
the mal crews, and the country fair: Thee 
laces are infested with hawherspresing 
er stand, usually out in the dust-laden al 
‘who invite'you ta “wet your white” from 
T huge punch-bow! and, more often, doubt. | 
full cleam tin tub, "Tf filed tothe brn 
with pale pink’ guid in which afew 
Teriorn ahd tired looking lemons are ating 

Keep away from soch stu. "Vou wouldnt 
buy a battle of orangeade that had 3 cloudy 
Appearance. You. would return to the soda 
clerk botile of “pop in which vou aw a 
back ‘aust particle, But at the Tair, alli | 
falety aod excitement; you dont caret | 

Te is this mental aitade of which 1 
hawker takes shrewd advantage. ‘He makes 
You pay him several thowand percent on his 
Investment." He makes you svallow enough 
real dir rom the trampled midway o cause 
Sou to fire the cook if you found it in your 
tpinach. "He makes you believe this miture 
it lemonade." 

He buys it in. powder form from houses 
that sell ‘carnival ‘equipment wholesale: tn 
Any carnival trade mapasine you. will find 
hk powder, sdvertted=not ts lemon ‘or 
france: powder. Oh, po. That would set 
the wbolesafer in trouble with the Food and 
Drug Administration, Iti ceverly avers 
ised a8 “rat avon and is shipped to the 
buyer's seh. He mises about two dollars 
Worth of swith thirty gallons of water from 
the" nearest faucet ot from the: buckets 
ised “to water the elephants, adds afew 
ices of Teal lemon for efec, a quarters 
Worth ‘of ‘ee, and sels is “lemonade” at 
Ten cents 2 alae 

‘Vou an ready sce that the Food and 
Drug Adminstration fe powesew to sop this 
racket. There has been no mibreptesentation, 
misbranding, or mabeling of 2 product 
shipped from one State to another. Ail mis 
representation has taken place heal 


ROHIBITION, of course, has greatly 
increased the consumption of soit drinks 
But a paradoxical feature of the situation ix 
that each and every one of them contains 
alcohol. This is hecase the flavoring retracts 
are almost insoluble in. water, but. readily 
Soluble in alcohol. Therefore. alcohol is 
used to dissolve them, and some of it remains 
in the drinks. But even if you are a con. 
firmed Dry, you can take your “soda pop 
14 clear conscience, for the residue of 
alcohol isnot suficient to. constitute any 
thine approaching a violation of the Eight- 
‘eenth Amendment and the Volstead Act 
‘Akio, whether you are a Dry or a. Wet 
you may drink vour “pop,” or whatever if 
i'you like, without fear for. your bealth 
‘The Government watches out for its purity, 
and it is to the maker's advantage that i 
should be wholesome so that you, like Oliver 
‘Twist, will come back for “more.” 
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NEW PAINTS FOUND BY CHEMISTS 


(Continued from pase 52 


2 sugar solution, and addition of lend 
ments to paints have all been used in the 
‘unceasing war with dampness. 
atest’ developments in paint research, 
according to Browne, indicate that not only 
the moisture content of wood but also the 
tharacter of the wood itself must be com- 
bated by choosing the right paint for each 
job. This problem was studied by the Forest 
Products Laboratory for eight years, during 
which cighteen types of wood commonly 
sed in building were exposed for Jong 
in cleven different parts of the 
United States 


TEAS oan ta pints which ood wp 
wal under all conditions om one type of 
rwood broke down quickly on others, “As fat 
the tes of woods were concerned, It wat 
‘ctermined that cedars ad redwood retained 

iat Tor the longest sid Douglas hi, estera 
Erckes and ‘southern selom pine’ Yor the 
shortest time 

Ti you want to get the greatest value from 
your next howse painting, scence y+ You 
Trust not only consider the kind of wood 
that went into is but what part of the tice 
the wood came from! The manner in which 
the for was sawed and the planks planed apd 
shed" should” be accounted for’ in the 
Applicaton of modern paint in the moderh 

Tn the fit place, wood absorbs and holds 
paint because fis porous structure, made 
Up ot deep, tiny ces. a boned’ comes 
fom the’ heartwood-—that “is, the older, 
favder prt of the tree nearest the heart 
Rear east decay’ more wigorouy than the 
Sapwood, or that, nearest. the. bark, ‘The 
‘Shwood, on the other hand, while les da 
SUC Seale decay, wil absord painting ols 
tore seully than it older brother 

‘Siar, a board cat from the summer- 
wood at dat horny: portion of the trees 
Taunt Finzi be Tound to take up paint 
Sis'more readily (ean the las dene spring 
Srood, but paint will not adhere as long to 
Mothers en erater variation in palting 
‘haractertics Detween the springwood and 
Stmmervood in's single board, according to 
‘Browne, than, theres is between average 
board. of diferent. woods 

From the decorative standpoat, paint has 
pdeyrone many recent improvement, The 
development of quick-drying brushing lc- 
Quer bas led many 2 housewite to do er 
owe painting 

“Color is taking annually a larger part in 
tame’ e, as. an understanding of Hs Use 
tnd tfleet fe being pained, It has lon been 
own tat gt colors stimulate wile dark 
Colors depres Experiments with animals 
Soe iante have, shown, that they react 
roma to color, both being aided in growth 
Dy thee colors which reflect lich rather 
Bhan absorb It is pow possible, throuth 
the’ use of Tthopose er rine oxide, to paint 
Pans so that they will reflect cihty-Bve 
Deveend ofthe Baht tat reaches them. 


CIENCE says that some surfaces with 
GSER Sec must tive should. be restful 
Aber than stimulating. ‘Thus, the recent 
TAS sor wreen tinted blackboards in school 
"oVfeat is affected by color as well as light 
re bss been dacovered that radiators painted 
TERE sided twenty bercent more heat than 
These ‘which ‘had not been painted, the 
Ahrker coors abo Fickding tt beat than 
GRE depending upon the density. Pain 

Tanks containing naphtha were exposed to 
{ieNSunte for two hours, nod temperature 
Regigstwere taken. ft was found that 
TEER ears:dlerence of eleven Gearees 


between those painted black and those 
prapted whites ‘ 

‘growing use of tung oil in paints an 
varnishes has led to the rise of an entirely 
‘new industry in the southern United. States 
“that of tung oil planting and manufacture, 
‘Tung oll, until a few years ago, came only 
from the interior of China. Now it is being 


produced in increasingly large quantities 
Fight here in America 
In Florida, Alabama, Louisiana, Missis- 


sippi, and Georgia almost 
Planted with some $0,000 trees, as compared 
With 14,000 trees in 1923, The total value of 
ung oil used in the United States for var- 
nish and lacquer in 1920 was. $14,972,084, 
this amount being paid ‘for 119,677,718 
‘pounds of the oil 


(OMMONEST among the ingredients of 

Weather resisting paints are lead, zinc, 
and ‘uminum powder. Beyond the recent 
evelopment cof the latter, few changes have 
been ellected. in the composition of these 
paints except for the proportions in which 
they” are Real progress has been 
made ‘by paint ‘chemists in’ making paints 
that stick well to wood, but the problem has 
fot been perfectly” solved and chemists still 
3k themselves, since glue sticks to. summer 
‘ood, why’ cannot paint be made to do so? 
Tn this connection Browne sai 

A coating that would endure indenitly 
is probably" vain objective and. perhaps 
foot an altogether desirable one, for most 
People would like to change theif scheme of 
{decoration once ina while. The ideal coat- 
ing for wood, however, ought to remain an 
adequate protective agent against wood 
weathering until its appearance is 30 changed 
that repainting is clearly necessary, and it 
‘ought to wear down uniformly over sum 
fmerwood and springwood.alike, being firmly 
Anchored to all parts of the’ wood when 
Tepainting ‘done. Flaking from summer- 
‘wood should be unknown, With such a 
paint, all wood surfaces would give equally 
Satifactory service.” 

Improvements in the manufacture and 
application of paint will come with time 
And research. And, as the nation's paint bill 
rows annually larger, because of an increas. 
{ing use ‘of paint, the’ cost to the individual 
wil diminish as improved paints become less 
fexpensive and they and the surfaces they 
protect last Tonger. 


REPRODUCE BUDDHIST 
TEMPLE IN PLASTER 


Ax atarosr full-size reproduction of a great 
Buddhist temple at Angkor-Vat, Indo-China, 
was erected recently at the French Colonial 
Exhibition near Paris with the aid of plaster 
casts, They were taken directly from the 
Original building, brought. to. France, and 
‘mounted on a framework at the exhibition 
grounds 

‘Anekor-Vat was built during the frst half 
of the twelith century after Christ, It is 
fade entirely of sandstone. Every part of 
its surface fs covered with stone figures. 


TOASTERS ARE TOO HOT 


experts in England declared 
that electric toasters cannot-make 
food toast because they are too bot and 
work too fast, resulting ina slice of bread 
Slightly: browned outside and still somewhat 
‘moist within. They suggest that clectrical 
appliance manufacturers should design clec- 
the toasters to work more slowly, even at 
the expense of a greater use of current, 
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Finger Control 


MMERING 
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in 2 Years 


fe program for getting ahead 
financially will be 
page four of this issue. 


TONY FOKKER CAPTURES 


AMERICA 


Continued from pase ze) 


beneath the wings of « monoplane. He kept 
the" wiles’ cackling sending detaed 
Instructions to hs. Hand “entines for 
bulking the Sint tri-motored momplane of 
Nitory® ‘Complced ahead of schedule the 
tw craft wat fused fo America I tine 
{0 ompete nthe int Ford Retshty Tout 
Vik three propellers paling it thro 
the at, the stange maclne heated see 
Sion.” ‘Drawing away. tem ether cow: 
Dettory traced home the winner But tat 
Fras only’ the beaming of ha adventures 
Ser itary aed’ of those sme 
provelcrs that have paced among the 
emai Yamous planes of history. 


MMANDER Richard E. Byrd, of the 

US, Navy, wat looking for ‘plane 
ip which to y to the North Pole. He foked 
Fokker to sell the thmotor. Because it 
was ede for demotion prose he 
Price was placed sky-high-$0,000, 
Undaunted, Byrds backers wrote the check 
and the Brat three-egined ship became’ the 
Techn For 

ii, Byrd and his pilot, Floyd Ben 
made ‘their dramatic” ‘ ‘sh 


lere-below-2er0 
desolate, glittering 


Ketter "Kings Bay 
Polen return on May's 
Tae at Vrgian ee 
the eto of the hour” Hie naked Faker to 
bai fim seer pane to cow the Atte 
This sip, with reat sveny-fot eden 
wing ws "crstend the mapa Whee 
Fas anenbled at Teteriots ports N 
Fotker climbed to the coma Wheto ick 
Its craft He had nies that he as 
Harting on ose ef the must etn ad 


to America, 
} 


i 


Let's call in 
our Artist 


he can put the 
idea across 


Business houses need and respect 
the trained artist—and pay handsome 
for art ideas and drawings. If you have 
talent, learn howto cash in on it. Enjoy 
independence and @ good income. 
‘Successful Federal students are earning 
$2600 to $6000 « year—some even 


‘dangerous hops of his career, 

AL the last’ moment, Byrd and his com- 
panions, Bennett and’ George 0. Noville, 
asked 19 go along. The big ship, with main 
Jas tanks empty, was slightly” nose-heavy. 
‘The weight of the three pasengers increased 
this tendency, In the ait, the huse machine 
roared along under perfect. control: but 
‘when it came coasting down to a landing it 
suddenly turned into a treacherous craft 
rushing to catastrophe. 

It touched the field with tail high, Fokker, 
struggling to bring it down, had the wheel 
jammed against his chest.” The relatively 
fow landing speed made the elevators only 
partially effective. Instead of dropping, the 
{ail continued to rise, With the nove swing 
Jing nearer and. nearer to the ground, the 
huge’ craft “stumbled™ across the field 


IT WAS only a matter of seconds, Fokker 

knew, until nose and ground met. ‘Then 
the framework would telescope back, the 
‘engine crash in upon them, and it would be 
the nish 

Instead, the unexpected happened. The 
center propeller struck t 
pushing the motor to the rieht. The 
that this “fate-guided wooden "blade 
struck at one point in its spinning circle 
instead of at another was the thread upon | 
Which the lives of four men hung. 

‘The heavy machine, with crushed nose, 
somersaulted and crashed on its back with 
2 terrific smash. Hot oil from a broken tank 
streamed over the pilot's compartment. 
Fokker fell head first to the ground. The 


| 
bruises. ‘The next (Continued on page 122) | 
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Drawing the human figure and 
cnimals, decorative design, lettering, 
poster designing, fashion drawing, 
color harmony—instruction by many 
famous artists will teach you how to 
master each of these through the Fed- 
eral course in Commercial Designing. 
Best of all, you don't need to give up 
your job to get this. You learn during 
spare time at hom 

Why drudge—if you con make good 
money at work which you will enjoy, 
ond at the same time toke your place 
in the world of business? Take this 
means of testing your tolent. It may 
be your first step to success. 


TEST YOUR TALENT—FREE 
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t. get the free Vocstional Art Test, and the 
book, "Your Future,” without obligation och 
(Our instructors will go ever the tat ond give You 
‘their frank opitions of your eit Make. your 
sort today. 


FEDERAL SCHOOL of 
COMMERCIAL DESIGNING 


78 Federal Schools Building 
‘Minneapolis, Minn. 

Please send me free book, "Your 

Foture,” elie Standard Art Test, 
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TONY FOKKER CAPTURES AMERICA 


‘Continued from page 131 


& 


as 

Fokker took jit up alone and put. it 
through its paces. The ship was ready. But 
innumerable’ delays in. preparation fol 
‘Then, one afternoon, a small silver monoplane 
barat’ out of the western, sky. It slid to a 
landing’ near the America’s hangar, and the 
smiling, boykh figure of Lindbergh stepped 
from the cockpit. He had crossed the conti- 
nent in two hops. He was ready for the jump 
to Part, 

Fokker was the last person to have a 
long talk with Lindbergh before the fliht 
‘While mechanics were filing the tanks, they 
discussed the preparations that had’ been 
made, As soon as the graceful Spirit of St 
Louis was poised on the mound at the top 

‘Fokker leaped to the wheel 
‘of his Lancia car and raced to the far end of 
the field, at the brink of the gully. His 
machine ‘was filled with fire fighting equip- 
ment (o use in case the Ryan monoplane 
could not get into the alr with its big load 
of precious gasoline, 

‘The heavy ship came roaring down the 
sorzy runway, ame spitting from the 
exhausts of the Whiclwind, The wheels 
Seemed ghued to the ground. Five hundred 
feet from the gulch, it stil bugged the earth 
‘Three times, Fokker saw the young pilot try 
to lift the Reavy plane. Twice he failed, 

‘The third time, the logey ship drarged 
itself off the ground with laboring” ensine 
Hy tarly ead a tractor Je mined 

ine pole. Then the silver monoplane 
faded into the gray dawn. Lindbergh was 
off on the wings of destiny. 

‘A fact that fs little known is that Lind- 
bergh originally asked the Fokker factory to 
build him a plane for the ocean ight. The 
sales manager turned him down because of 
rush business. Fokker heard of this, when 
it was too lata, and realized the joke was on 
hi 


ANY days later, the crew of the ill- 


replaced the injured Bennett, at the wheel, 
they headed back for the ‘coast. plowing 
tHhroweh the black night. Whipped by storms, 
the big Fokker rode the. clements Tike a 
Viking ship with a Viking at the helm. Near 
Ver-Sur-Mer, Balchen brouzht them down, 

jing through shallow water, crashing 10 

rilously alive. 


being enacted, other Fokker chips were also 
making aerial history. The designer bad the 
remarkable experience, in 1927, of watching 
the entire world, within the space of forty 
ight ‘hours, almost completely circumnavi- 
gated by Fokker planes. 
‘Byrd and his crew were spanning the 
Atlantic; the Army fyers L. G. Maitland 
and A. 'F, Hegenberger were flying 2400 
miles over the Pace on the frst acrial 


journey from America to Hawail; and Van 

Black, late Baltimore publisher, was 
winging his way, with two Dutch pilots, 
From Amsterdam to the Dutch East Indies, 
8,000 miles away! 

Three years later, almost to. the day, 
Fokker welcomed Charles Kingsford-Smith 
and the veteran Fokker monoplane, the 
Southern Cross, when it swooped down at 
Roosevelt Field after circling the globe, This 
sturdy "Santa Mario of the skies” had been 
built for the Arctic expedition of Sir Hubert 
Wilkins in 1925; had crashed on the polar 
ice; been rebuilt by Kingsford-Smith’ and 
piloted by him on his globe-circling Odyssey, 
‘An Australian ace during the World War, 
Kingsford-Smith is slight, red-haited: 34 
ests a copper wire surging with electrical 
current. Fokker picks him as the most skil- 
{ful and courageous pilot in the world, 


DAY, after tracing sky-trais_ into 
Tank places on the imnp aad panei 
across towing wastes of ‘water and. bleak | 
stretches of wind-swept ice, Fokker's planes 
fre ctablahing ow repstaions for abi | 
ity in many parts ofthe wor, plowing back | 
tnd forth over exalted oes wih the 
reyulanty of locomotives | 
Twas this characterise of his machines 
that decided the General Moters Corport: 
ton, two years ago, to. enter the. ara 
fei, scquiing the Fokker concern. eis 
few’ manufacturing the pant Plage 
Find plane in Americ hg. Pullman of 
the ait accommodating hrytwo passenger 
“another recent product at Fokker bra 
ha just been teted bythe ‘United Sates 
my 
o's 


‘Only twenty-three years have passed sinc 
little “Tony” Fokker satin his father’s Haar- 
lem attic excitedly working levers nailed 0 
an old kitchen chair—playing he was flying. 
In the swift passing of a score of years, he 
bas seen wings fitted to mankind, and ‘bas 
Bigs adie part inthe scromptshment 

iy sheer genius he has won his way to the 
peak among designers and year after year | 
fhas held his place against all comers, Now, 
in the land where the Writhts began, he is 
Producing his greatest work, | 


‘TINY MOVIE THEATERS | 
NOW IN OPERATION 


Te fiat ofa projected chain of minature 
motion picture theaters, latest style in pub- 
fic entertainment, recently opened. in New 
York. With turnstiles at the door to permit 
entrance by dropping a coin, and a unique 
type of projection sereen that removes the 
need for darkness, it seats only 150 persons 
Others will accommodate up to 300. Such 
‘tiny theater may he made {rom a converted 
Store, and it can be operated at from one 
tenth to one half the cost of a standard sized 
theater, 


‘The new style is made possible by the | 


special ‘type of translucent sereen used, 
‘according to the New York firm promoting 
the idea. The projector is bebind the screen 
instead of in front of it. This permits the 
audience to sit in a lighted room. Present | 
plans call for the opening of many such 
{heaters immediately, Programs ranging from 
‘only fifteen minutes to an hour are planned, | 


| 


Joux, 1931 


TRAIN ROBBERS ROUTED 
BY SCIENCE 


Continued from page 1: 


Jong terms in Atlanta penitentiary because 
in robbing a shipment in interstate transit 
they had committed a Federal offense. 
Silk was one of the great prizes luring 
‘car burglars ten years ago. In 1920 the 
value of the raw silk stolen from cars or 


stations of the New “York Central was, 


'$426968, "During the last five oF six years 
rot a dollar's worth of silk has been lost 
by the road. This is in spite of the fact 
that a small ‘bale of silk, easly carried by a 
man, is worth about $300 and there have 
been tes when that value was $500 “Al 
this thievery was stopped completely “by 
policing shipments of silk iy 


HERE were some bottles containing bril~ 
liantly colored powders standing on the 
desk “of Chief Roosa when Twas in his 
office recently. 
“Are you oing in for chemistry?” 1 
asked him. 


Phe replied, “but sometimes. chem- 
inry helps us 
"Phen fhe explained about the bottles, A 


railroad “with scores of thousands of 
femployees and with many’ other thousands 
of persons, messengers, truckmen, and other 
visitors having access’ to its premises, may 
fulfer from sneak thieves. Sometimes they 
take baggage; sometimes they rile desks, 

‘The sum of thelr activites if uncontrolled 
‘might make a serious dent in the income of 
‘railroad. Consequently such characters must 
be frightened into Rood behavior. The rall- 
road has not the time to reform all the pil- 
ferers in the world, It has to be satisfied to 
keep them from stealing, 

“Our method.” explained the chief, “is 
quite simple. We always catch them, 
wwe get a few complaints about objects 
disappearing from baggage, and everything 
that vanishes even though it is worth only 
1 few cents is reported to us, we get busy 
‘with those little bottles. "We place some of 
the powders in those bottles i the desks that 
are beng looted; or rub it on agra place 

it. 


“Usually the thief is not a very daring 
prom anyway but what nerve Be has van 

ies when he discovers that his fingers have 
become stained with indelible marks that 
will not wash off, scrub them as hard as he 
may. Then along strolls a railroad police- 
‘man. All he is looking for is someone with 
Mains on his fingers, Usually a thief trapped 
in that manner hasn't enough nerve left to 
about the matter.” 


Sometimes the property, of passengers 
‘rom coaches or Pullmans. The 


bby a sort of cross. indexing that may be 
reached through a reference to the type of 
article or the place on the train where the 
happening occurred. 


TT would not be fale to say too much 

sbout this system, but one illustration will 
serve to show its effectiveness, Several pass- 
fngers on trains running in and out of New 


‘York had reported that their money had 
been stolen while they were sleeping in their 
berths 

‘The robberies were not confined to the 


office indicated that a certain colored porter 
might be responsible. It was revealed by 
those records that he had been aboard every 
train on which a robbery had occurred. 
Sometimes he had been the porter of a car 
in that train, but (Continued on page 135) 


13 


‘nant "empl 
‘Gmstatt "empl Al 


are rere 
ote. 


Protect Your Ideas 
Take the First Step Today 


scl, practical, novel idea foe any new article of for an imorovement on an 
cn : i Reaistered Patent Atorney AT ONCE 
sare fed in ate Ot 


akan 
oa ed 
"patent. 


the hg 


Delays of even a few days ini 
‘me at once hy mailing the coupon below, 


Ser one no ime.” Get im Nouch 


Prompt, Careful, Efficient Service 


ake pe. eapeemeeanaton dears ne i a 
ecb . 


ation 40 patent and trader 

etre geysers the cet fom jhe U's Putra Otel We wndercand the 
he Kj eae tnd trp 

staf for apse ‘ener your a Oat 

Soccer tee bere batt the xtrenth Seer te y 

Stroke to avcntrs andra wesc im every ste tthe 


Clarence A. O'Brien 
Registered Patent Attorney 
{86 Sty Sv dC Bahl, Wai, 


1 
1 

1 

1 

1 Peurererner tin 
1 ahesg 20 sean a 
1 

1 

1 

' 

' 


“There’s One Man 
We're Going to Keep” 


Ep Wason, there, sone ofthe most ambitious mien 
Inthe plant T'notice that be mente fools way” is 
lie. He ates hin Intemational Correspome 


been the mall 

Ire may 60 
Tigi 
ee 


“r'm tolng to tive in Tons fob at a re te 
salary” He 


‘he Kind of man we wank around bere!” 
ur ti werd Are yo am 


‘susinese TRAN 


owt cde te Guat pnd 
pa ey 


INVENTIONS WANTED 


Patented or unpatented. If you 
have an idea for sale, write 
HARTLEY'S Inc., Box 928-D, 
Bangor, Maine. 
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POPULAR SCIENCE MONTHLY 


mosquito's saw-and-lance _skin-puncturing 
‘and, blood-sucking equipment, the spider's 
teeth, and other insect tools ‘for punching 
holes’ in things, you will find instruments 


If physicians “centuries ago had 
studied the hairy ammophilae wasp closely, 
thousands of human lives and a. staggering 
amount of suffering might have been saved 
Hhrough the earlier “development of ancs- 
thetic, 


HIS particular wasp selects, as food for 
her family, a certain striped caterpillar. 

| te finds it desirable to collect several of 
these, but wants the meat to be iresh. That 
means it must not ill the eaterpiia, 99 it 
puts him to sleep or perhaps paralyzes him. 
in doing this, it has been credited with skill 
fn ‘using the hypodermic needle. Some 
observers claim that the wasp selecis a spot 
fon the caterpillars back between the fith 
and sixth rings, and makes an accurate stab 
At that point, “The anesthetic enters a nerv: 
enter and partly. paralyzes the caterpillar 
To render it wholly helpless, the necdle may 
bbe inserted several times at different spots. 
‘The spider ako administers anesthetics, 
land when he and the wasp meet the spider 
‘wins by striking the first blow. The wasp 
‘ually’ stumbles into the spider’, net, and 
the spider, rushing out, greets his visitor with 
a bite under the wings. The spider's teeth 
are hollow, ike tiny hypodermic needles, 
‘and the poison he forces out through these 
Daralyzes' the wasp before the latter has 


hole in the ground, it Hines with silk 
wallpaper, “and covers with a trapdoor. 
When waiting for prey, the spider has. ite 
door partly open, so that it can snap abut 

‘imprison the victim. At other times the 
Sider shuts its door, but when it koes away 
en a visit, it ties the door open with a 
| silk cord. 
| "The ext time you watch a cat or dog 

digging a flea out of its fur coat, think of 
‘a garden rake.” The flea has a highly eff- 
lent take attached to its head, This con- 
sts of a row of fine, slightly curved spines 
that enable the flea to scrape food particles 
from the epidermis of its host. 

‘The mouth parts of other insects are as 
varied “at the insects theméelves. The 
tomato sphinx, a moth, has a tongue four 
inches Tong, tro or three times the lenzth 
fof its body. Tt uses this tool almost solely 
for the purpose of long-range food gathering. 
reaching to the bottom of the Jimson weed 
| flower for nectar. 

Tn spite of the fact that scientists have 
been studying insects for a good many years 
they are puzzled at many” discoveries. they 
Ihave made. The elephant beetle, heavyweight 
champion of Insectdom, has a set of queer- 
foaking horns that, although they are uscd 
some in combat, seem to be about a¢ useful 
otherwise as the Sith wheel of a coach. The 
hercules beetle likewise has a nose and jaw 
that seem to be more than adequate for sell- 
defense. Perhaps the idea bere is to scare 
‘enemies by grotesque appearance. 

"The lantern fy, sometimes called the pea- 
aut bug, takes the prize for outlandish noses 
It carries, sticking out abead. am attachment 
that looks for all the world like a peanut, 
land fs about the size of am average specimen. 


INSECTS AS TOOLMAKERS 
(Continued from pase ss, 


This “peanut” is hollow, and was formerly 
believed to be luminous,’ The eyes, directly 
Dehind it, are almost at the center of the 
insect’s body. 

‘Ask any insect authority what the real 
purpose of the peanut-nose is, and he more 
than likely will/ shrug his shoulders. Some 
‘of the lantern flies ako provide another 
puzzle, They are manufacturing chemists 
that produce large masses of wax, sometimes 
two or three times the size of their bodies, 
In China, this wax has been used for making 
anaes, but its usefulness to the fy is not 


"HE paper on which this is printed is an 

insect invention, Unknown ages a 
some of the wasps learned how to 
excellent paper from wood fibers, just 
‘wood-pulp paper Is made today. ‘The social 
wasp fathers a mouthful of ‘wood. Sber, 
rises Ht with a fluid from its mouth, and 
applies it to the nest, finally licking it’ with 
its tongue in order to’ brush on a waterproof 
slazing. Because some of the nest builders 
father one kind of wood, and the others 
another, the nest ‘may have a varicolored 
Appearance. ‘There ix another wasp” that 
‘manufactures cardboard in the same manner, 
Feting’ the’ sun bake Ht on the walls of its 


In protective adaptation or the science of 
camoutlage, developed so, highly by man 
during the World War, insects Jong, have 
bbeen supreme, Many small creatures depend 
for thelr safety. on their resemblance to. 
twig, a leaf, a flower, the head of a poiton- 
‘ous snake, another insect or animal, of on 
the earth itself. Perhaps one of the note- 
worthy instances of deception is provided by 
certain moths that have noticeable spots oF 
largets at the outer extremities of thelr 
‘wings. A bird, seeing these spots, may dive 
at them, thinking them some kind of food. 
If the attacker's aim is true—and it Is, 
rule—the moth’s wing may be torn, bi 
body remains intact. 

Tnsects are credited with some subtle form 
‘of communication. A’ queen bee dies in 
hive, and immediately the entire city of 
several hundred thousand individuals knows 
it, “Something happens in a highly organized 
fant colony, and the news at once is myster= 
Fously broadcast. A’ maiden oak exear, a 
moth, decides that, she wants a. husband, 
She may be confined inside a building in the 
heart of a city, yet elisible males will lock 
from all directions simultaneously, coming 
reat distances, in order to woo her. 


He es at, happen? No_ one 
knows, but it is believed that a sense 
‘of smell plays an important part 

Insects also have an instinct for engincer= 
fing and. architecture. Spiders “have. been 
known to raise into the air small snakes and 
rodents by the application of a fundamental 
engineering principle, ‘They ensnare the 
unfortunate animal in a silken net, then 
Prneeed to “intall numerous” sik” cords 

ween the captive and an. overhanging 
‘branch. By putting each “of these lines 
under a slight tension one at a time, soon 
the point is reached where they all will act 
together to raise the captive off the ground. 
‘The process is repeated until the ‘desired 
elevation has been obtained. 

‘We know surprisingly little about the 
insect world. “By studying the forms and 
‘activities of these tiny creatures we may 
devise new" instruments for human Use, 
Insects can produce cold light, yet we stil 
‘waste most of our llumination in the form 
fof heat. That is one promising field for 
investigation, 
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| TRAIN ROBBERS ROUTED | 


BY SCIENCE 
(Continued from page £33) 


| the robberies never occurred in his car. At 
| other times he' was! a dead-head passenger 
| Finally he was dismissed. Then another rob- 
| ery occurred 
| “A wealthy man woke up one morning and 
began to squawk becawse his trousers. were 
| misting. They were found beneath a berth 
| farther down’ the car. ‘The pockets were 
| empty. ‘The man said they had contained 
SUS." One of Chief Roosa's men. was 
aboard the train, “He spotted the dismissed 
porter riding on the train as a passenger and 
took him" into custody. The man. was 
carrying a revolver and that made it possible 
to arresthim. ‘In his pockets $113 was 
found, New bills, uawsinkled. 


HE colored man protested with heat 

that it was his money, While he was 
serving out a six-month scatence for carr 
ing a revolver without a license, the railroad 
policemen kept on investigating. They went 
{o'the bank of the man who had been robbed 
‘The cashier remembered that this rich man 
was always cranky bout getting new bills 
When he cashed check, 

‘The bank records revealed that the money 
hhad been paid. from a bundle received from 
the Federal Reserve Bank. A. check-up 

wealed that the serial numbers of the bills 
in that bundle had Included the same serial 
numbers of the bills found in. the colored 
man's pocket. In the face of that evidence 
he decided. to contest 

Tes in that painstaking investigation and 

fon of evidence that you can find a 
of the answer to the question as to 
Row the New York Centeal with its prop- 
erty spread over half the continent has been 
able in the last few years to protect that 
property against thieves, It has protected it 
find. is” protecting “it while all" the cities 
through Which the lines of the New Yo 
Central run have been suffering as nev 
before from the depredations of thiew 

ence has helped; 40 has the freedom 
1 Tallroad’s poliee {rom the interlerence ol 
fang polities; likewise marksmanship 

‘There have been plenty of un fights in 
the last. dozen "Years but ‘now that it is 
pretty” generally “hnown that the ailzoad 
policemen have become crack. shots there is 
Tess and. less necessity for shooting, The 
pistol expert. who teaches these men, av 
ng all-over the lines to do $0, is Capra 
Jack Smith, who formerly “worked. wi 
Annie Oakley and traveled as an expert sbot 
‘with the 101 Ranch: Shove 

Te is. not uncommon for communit 
slong the New York Central to appeal f 
the aid of ‘one of the company's crime 
specialists in emergencies. "Atl of them are 
officers of the states in which they operate 


[IEPTENANT, Jost Genova of this 
‘unusual force of industrial policemen is 
‘9 accomplished in tracking murderers that 
his services are often loaned to stall town 
ewildered ty a mysterious crime, 

‘One puzzling mystery solved. after pains. 
taking ‘work by the New York Central 
men concerned a dynamite explosion ata 
‘mine tipple. A box of caps found at the 


many miles away where dynamite had been 
Molen. ‘The man who was arrested for the 
ig bad thought he had a pretty 
good alibi, At the moment the explosion 
Dccurred he had been talking to the local 
chief of police. How he arranged that was 
explained when itwas revealed that, with 
the dynamite he bad taken 250 feet of fuse 
While that was bursing he had bad ample 
‘opportunity to stroll into town and engage 
the chief in conversation, 


cene of the explosion was traced to a place | 


ass 
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Get In On Television 


‘and swung open a door that covered a larze 
thin metal disk painted dull black on both 
sides. 

“'T do after a fashion,” I replied. “The 
microphone takes the voice or music vibra- 
tions and_turs them ‘into electrical vibra- 
tions and these are pumped up to pretty high 
intensity and then applied somehow to the 
carrier wave of the station. 1's afraid T 
‘couldn't explain just how that is done.” 


“YOU don't have to.” 

rot shemale Teli ate ah 

piecemeal broadcasting 

fend pictures nt ally only tiny ‘lite 
pleces of pictures one alter the other. All 
the scanning disk does is to. break up the 
tare into. these tiny pieces so. we can 
Groat ‘them, Do" you te this Tow of 


ial?” T asked, 
That's it" he relied, “Now what would 
thse ok ag ke fy trad he de 
pote Te 
"Srey wouldn't look lke anything to me,” 
1 decided. 


wiht ne None apc he oles 
isappearsd int the ordinary. ight ofthe 
station Then he eld 2 rop Inht behind 


can see the electric bulb right 
through the disk.” 
“You only think you can,” he laughed. 


“Vou could see only a tiny part of that bull 
rough ny” one hole in the disk or even 
through all the holes if they were in line 
instead of being spaced out around the disk 
in spiral form. "Your eye fools you. Secing 
through that disk is an optia! Hhsion just 
‘as motion pictures are an optical sion, and 
4 elevision vision is an optical illusion. 
“When Tight fases into. your, eye." 

el ie ye rotons es 
light for over a thirtieth part of a second 
even if the fash only lasts for a thousandth 
‘of a second, ‘The scentiic sharps call that 
Dersistence of vision, 

‘ow, Tm going to turn on this big are 
tient back of the disk and put out all the 
lights in the room, Watch the wall there.” 


TP HE, ariel and then, glowed. bei 
Tianty. Then the lights ia the room went 
cout ant as he asain stated the disk, a row 
of tiny, “brine. Tight" spots chased" each 
bother faster and faster across the blank wll. 
‘athe ah peked up speed, the ht Spots 
trawl tet they became rat, Bectse 
ff their spiral arrangement, exch one a 
Closer to the center than te preceing one, 
these streaks overlapped and as far as my 
ye could perceive, the rectangular section 
‘tsthe wall was uniformly lighted all over. 
“Tauppote you noticed” Me. Hiesinbotiow 
sid, "that when the ssh started up the 
Feclangle was just wide enough to allow. One 
Spot of light to disappear at the edge of the 
rectangle at the instant the succeeding spot 
Appeared at the opposite sde- ‘That means 
{hat there fs actualy only one spot of light 
fn, that entire rectangle at anyone time. 
“Now the ‘ament af ht reflected ‘to 
our eye from is steady 
use the draperies on the wall are all one 
color, but if you were sitting infront of it. 
the spot would refleet a lot of light when it 
ruck your white collar and’ Int tess Tight 
rit passed over the neckband of your Sul. 


(Continued from page 17) 


Thong photoslecrc cee which you se 
Piet ba ether le ol a 
Rush, sre affected by the amount of light 
‘elected and are booked ito the broadest 


“Ii's beginning to filter through my thick 
<raniuzs," I interrupted. “By means of the 
traveling spots of light you get a. piccemeal 
slectrical picture that you cam put on the air. 
‘Then all Ehave to do to receive Uhat picture 
1s make up some apparatus to. reverse the 


process 401 cam turn the electrical impulses 
Sack into Hight that can be seen. Is that it?” 


available to the amateur that will do the 


oh" 
“Ul buy one tomorrow and start making 
the disk” 1 said enthusiastically, “Then Tl 
hol iy my rai stand wath your next 
PSG to I,” he grinned “Only remember 
that your radio se will do ize to bring in 


lamas ‘tre’ and’ besides, the audio amplifier 
init fant ood enous 
sisepion"semal cover uch, wider 
frequencies than broadcasting and 
owt ve To have’ spec tory 
Wide-band er The tceviaos 
ine tnt so peed to 
male i wone by ting an uneiable 
“Bees the special amor and short 
wave receiver, what other equipment. w 
Take. ee 


“Of course," Mr. Higsinbottom replied, 
“you will need a motor to drive the scanning 
dik and a non lamp: 

“How much do you think all of the 
ment should cost me. That i" T added, "if 
T'make. and assemble some of the parts 
myself?” 

Lets see," he said. “If you buy all of the 

rts, probably will amount to about $120, 
bit ir'you hunt for barsains, semble Sour 
own uinplier and shore wave. receiver, and 
take your own scanning disk you ought to 
be able to Cut a third off that or maybe 
more" 


HATS. lot of money. What T am 
ind 9 proeatin Um woag te rcelve A 
programe Tm Rol to recive afer 

ee the st bule>™ 

5T think youl ike them. Our prorrame 
cont of musical numbers, vaudeve e, 
Specches, snd. then, ofcourse, interesting 
‘ovine pictures with sound accompaniment 

“Moving pictores?* Take, “t 


suppose 
‘you broadeast those by allowing the film to 


stop the Sim a certain umber of times a 
second as in the regular moving 

frechine It runs treuch continue and 
the scanning disk tas radial slots instead of 
holes. You see,” be added, “the fm runs 
by vertically and the slots ‘in the scanning 
disk run by horizontally so that the combi- 
‘ation of the two gives us the same effect We 


would get if we stopped the film twenty 
times a: second and used a dik with holes 
sccuately arranged in a spiral” 

“What sort’ of pictures are you going to 
broadcast?" 1 asked. 

“Just the same kind you see in a theater, 
1 course, they won't be brand-new feature 
pictures but T think you'll like them 

“How many television stations are now 
broadcasting in this country?” 

“Well” he suid, “on the last Tisting T saw 
there were twenty in all, Fight of these 
are located in New York, four in New Jersey, 
four in Hs, tnd one cach in Maisiand, 

, Pennsylvania, and Masiachuselts, 
OF ‘these stations, eleven are operating on 
regular broadeait schedules" 


OW about outdoor brondeasts?" 1 
asked. “Have you been able to put 

outdoor scenes om the’ air yet?” 
iin an experimental way es.” ere” he 
said, pointing to a cameralike piece of appa- 
alu, “is a television camera, Unlike’ the 
scanning mechanism used here in the studio 
this depends on the briliant illumination of 

the subject for its operation,” 

“It has a disk Just like the other, hasn't 
‘The reflected tight 


i?” 1 asked, 

"Yes, it has a. disk, 
coming from the brightly illuminated object 
passes through the holes in the disk and 
Seans'a photoelectric cell housed at the rear 
of the camera,” he explained, 

“Oh, T see, The fact that the only licht 
which reaches the cell is the spot of light 
reflected by the object allows you to use it 
‘out of doors,” T sald as the explanation 


Struc ho 
Now, on the side of the 

ou rare oar he congue, 
operator plugs a pair Of eat phones 
Uy manipulating the. various switche, 
sentra he the ect sess ao wel as tad 


“T uess neat fall Tl be able to sit in my. 
‘ng room and enjoy a football yame,” 1 


ssid enthusiastically. 

i Gout that ai the engines, “This 
‘camera at the présent time is just an experi- 
ment, and there are lots of difficulties that 


‘must’ be Hroned ut before, we ean use it with 


ees” 

“Football of no football,” I said, 
‘eoine down to the hunk tomorrow a 
‘out some money and then shop around and 
sce what T can pick up inthe way of bar- 
‘exins in television equipment.” 


Ni AT month you can go with George 
Wale "ow is shopping tour Jor tle 


ie it be Bohan oe mach ci 
TF sou follows alone seth him. you can bud 
‘ciriion reecver and share sth hot hs 
{il schon ‘he completes hs stand Tunes 
inhi rt telecon mae, 


OAK TREES TURN INTO 
LIVING GAS TORCHES 


Oak trees that become living gas torches 
fare a curiosity. recently reported. by. twa 
members of the Asheville, N.C, Forest 
Experiment Station. When’ they bored into 
the trunks of chestnut aak and white oak 
trees they were found to emit an infiammahle 
sas. When a match was applied, 1. blue 
flame sometimes as long as two and a half 
fect shot from the hole, It burned at full 
force for about thirty seconds. ‘The source 
of the gas was found to be decaying wood. 


Eitnyl is the most practical 
anti-knock ingredient known 


RELATIVE AMOUNTS OF CERTAIN COM- 
POUNDS WHICH ADDED TO ONE GALLON 
OF GASOLINE PRODUCE FUELS OF 
EQUIVALENT ANTIKNOCK QUALITY, 


ompare. 


T took seven years of testing and experi- 

menting to produce Ethyl fluid. During 
that time, 33,000 chemical compounds were 
studied. 

All the compounds shown in this picture 
have nock qualities. None of them is 
nearly so pra 
the active ingredient in Ethyl fluid, Some 
that 


tical as tetraethyl lead, which is 


are required in such large quant 


more than the total available world supply 
would be needed to treat all the gasoline 
requiring anti-knock, Others do not vaporize 
and completely. 
tetracthyl lead cannot be used alone. 
ed with other chemicals which com- 
bine with it at the time of c 
of the cylinders, 

is in all Ethyl fluid has 
nothing whatever to do with its power to con- 


nbustion to form 


trol combustion. The dye is added solely to 
ai , . It is the tetraethyl 
lead in Ethyl fluid that prevents the uneven 


n identifying 


explosions that cause power-waste, harmful 
“knock” and overheating. It contrals 
combustion so that power is delivered 


to the pistons with a smoothly increasing 
pressure that brings out the maximum 
performance of any car. 

Good gasoline plus Ethyl fluid makes 
such an improvement in car performance 
and effects such a saving in operating cost 
that Ethyl Gasoline has become the biggest 
selling brand of motor fuel in the country. 

Ethyl Gasoline Corporation, 
| Chrysler Building, New York City. 


ETHYL GASOLINE 


Smoke a Fresu cigarette 


Millions of men and women are now dis- 
covering a brand new enjoyment since 
Camels adopted the new Humidor Pack. 

The mildness and the flavor of fine 
tobacco vanish when scorching or evapo- 
ration steals the natural moisture out of 
a cigarette. 

Now, thanks to the new Humidor Pack, 
Camels, wherever you find them, are al- 


ways fresh and in perfect mild condition. 


Factory-fresh Camels are air-sealed in the 
new Sanitary Package which keeps the 
dustand germs out, and keeps the flavorin. 

No harsh, dried tobacco to burn the 


throat. No peppery dust to sting delicate 
membrane—just the 


‘ool mild aroma of 
fine tobacco, properly conditioned. 


If you haven't smoked a Camel recently, 
switch over for just one day, then quit 


them—if you can. 


shits asap bi 
e by means of the Humidor Pack, to 
“sec afad cera Bay Com 
tp ihe oaee Ss ier wl 
a fal a ar ba ad es 


AMELS 


